
power "implies past opemtions [were] 'dangerouslreck- 
less'." The Army also noted that the question of interference 
with "fly-by-wire'' systems aboard aircraft was unresolved. 

The Army "continually stonewalled the issue of safety in 
fly-by-wire aircraft operations" (e.g., the Airbus 310 and the 
Boeing 757 and 767). John Ganz wrote in an April 14,1989 
letter to Senator Carl Levin @-MI). Ganz claimed that the 
DOD blockedanFETsubpoenabecause his testimony would 
beUmostdamaging"to theArmy'scase. Ganzsaidthatheand 
Gibson, his supervisa, were brandedas whistleblowers and 
were held responsible for the closing down of the EMP pro- 
grams. A federal investigation into these allegations is under 
wav 

~&owing the March 1989 airing of a CBS-TV 60 Minutes 
segment on an EMF' health effects lawsuit (xe MWN. JIA88 
and ND88). Ganz lost his supervisory position. When he 
complained to the Army inspector ~ e n e d ,  he was cross-ex. 
aminedabwthiiloyaltyto hiscountryandgivenapolygraph 
rest-which hepassed. Gibson wasdismissed by the Armym 
May 1989 and died of a heart aaack shortly thereafter. 

Even while the EMP shutdown was &force, the Army 
sought to run a "free field" EMP test using a suitcase puIs& 
atFortBelvoir,VA.Theproposedtestwascriticizedby an at- 

N a y  Issues Draft EIS for 
EMPRESS I1 in Gulf of Mexico 
The U.S. Navy has issued another draft environ- 

mental impact statement @EIS) for its Elecbromagnetic 
PulseRadiation Environment Simulator for Ships (EM- 
mZESSI9-thisoneforopemtion intheGulfofMexico. 

The Navy has evaluated four sites for EMPRESS II 
in t h i  DEE, each more than 25 miles offshore. The 
EMPsimulatorwiII beusedinthegulfforapproximately 
60 days a year during the months of November through 
April (seeMWN, JlA89). For the other six months,EM- 
PRESS II is used in the Atlantic Ocean off the coast of 
North Carolina (see MWN, JIA88). 

The Navy foresees electromagnetic interference to 
elecmxlicsas theonly seriousimpact. To protect marine 
and aircraft electronics, the Navy will set up an air and 
surfaceexclusion zone with a height of 6,000 feet and a 
two-mileradius. Withrespect to human health,theNavy 
"wiU ensure that personnel aboard the ships under test 
will receiveEMP intensities of no more than 50 kV/m." 

Thisis thefolnthEIS MDEIS theNavy hasissuedfor 
EMPRESS II (see MWN. N84, J/F87 and M/J88). 

Three public hearings on the DEIS were held in Ala- 
bama and Mississippi during the f ist  week of May. For 
more information, contact Lt James Rose, Naval Sea 
Systems Command (PMS-423). Washington, DC 
20362, (202) 746-1386. 
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m e y  in the Army's Office of the Judge Advocate General in 
a November 3, 1988 memo: "On a statutory and regulatory 
basis, it is clear that free fieIdEMP simulationrequires an en- 
vironmental assessment at a minimum. EMF' testing is ex- 
aemely controversial and reliable scientific data has yet to be 
established." 

The Army's claims to have complied with federal environ- 
mental rules wereUatotal vulgar fabrication," as well as "pa- 
thetic"and"totally indefensible,"aw:ordingtoGibson. Com- 
menting on an Army pubL relations response to a May 10, 
1988 Washington Post articleon theFET'sEMPlawsuit (see 
MWN. M/J88),Gibsonsaidthat,cmaarytotheArmy'sasser- 
tions, there were reports dating back to 1973 showing "seri- 
ous documented concerns" with respect to the Army's com- 
pliance with environmental laws. In January 1989, the Army 
announced that it would prepare an EIS on EMP before re- 
sumingtestingatwoodbridge. Butsixmonths later, the Army 
decided that it would no longer operate the simulators at 
Woodbridge and released an environmental assessment 
which did not address EMP (seeMWN, JlF89 and JIA89). 
EMP testing at Woodbridge prompted cwmunity opposi- 

tion--the WRFis located near residential neighborhoods and 
schools. In an August 1,1989 letter to the Army, County Ex- 
ecutiveRobertNoeJr. wrotethat,'%ince William Countyof- 
ficials have serious concerns over the human health and en- 
vironmental impacts of the -] testing that wasconducted 
by the Army" and that the "Army has aresponsibiiity to par- 
ticipate on a long-term basis in the evaluation of any human 
health impacts that may become evident in the fut me...." 
Craigreports that the Army is considering doing an epidemi- 
ological study of the WRF workm and that the Virginia 
Council on the Environment has suggested a similar study of 
Woodbridge residents. 

In a response sppearing in the May 11,1990 Potomac 
News, an Army spokeswoman said that, 'There were somany 
emrs in fact in the articles that to attempt to correct them 
would iesult in another series of articles ....* 

A copy of the five-part series is available for $5.00 from: 
Bany Loftus,PotomacNaus, 14010 SmoketownRd., Wood- 
bridge, VA 22192, (703) 670-8151. 

USAF Seeks NAS-NRC Study 
on VL F Bioeffects from GWEN 

The U.S. Air Force (USAF) has asked the National Re- 
search Council (NRC), an arm of the National Academy of 
Sciences, to review the potential health effects of very low 
frequency 0 radiation from the USAF's Ground Wave 
Emergency Network (GWEN). The move w n e  in response 
to concerns expressedby Congressmen Lewis Payne @-VA) 
and Les Aspii @-WI). 

The USAF's proposal is still "under review," Dr. Ray 
Cooper of the NRC's Board on Radiation Effects Research 
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HIGHLIGHTS 
told Microwave News. The final decision will be made by the 
Executive Committee of the NRC when it meets on June 13. 
If accepted, Cooper said that the report would take at least a 
year to complete. 

TheUSAF'sformal request came in a March 6 letter from 
Lt. Col. Stephen Martin, GWEN'S program manager at the 
Electronic Systems Division at Hanscom Air Force Base, 
MA. Martin asked theNRC toanswer aseries of questions on 
GWEN radiation health risks, especially cancer. 

Inatelephoneinterview,Coopercautioned that, "Someof 
the questions that the USAF wants answered may not be an- 
swerable with the present scientific data." 

TheGWEN communications system is designed to with- 
stand the electromagnetic pulse (EMP) from a nuclear attack. 
When completed, it will consist of% relay towers across the 
continental U.S. operating at 150175 kHz. The peak broad- 
caslpowerforeachGWENtoweris from 2-3 kW: it typically 
transmits six seconds per hour. 

Payne's request for a review followed growing commu- 
nity opposition to plans to builda GWEN tower in hi district. 
According to the Washington Post (December 27,1989). a 
well-attended town meeting in Lovingston, VA, heard Dr. 
Stephen Cleary of the Medical College of Virginia in Rich- 
mond say that "there is enough information available in the 
literature [on health effects] to concern people." 

For his part, Aspin, the chairman of the House b e d  
Services Committee, cited the need to update the USAF's fi- 
nal environmental impact statement on GWEN,issuedin late 
1987 (see MWN, NID87). 

Aside from concern over its potential healtheffects, there 
is also mounting opposition to GWEN From those who ques- 
tion its cost and utility at a time of reduced risk of nuclearat- 

tack On February 27, Congressman Ron Machtley (R-RI) 
introduced H.R.4118, which would cut off funding for 
GWEN. Macbtley's b i i  has gained the support of 13 cospon- 
sors. Senator CIaibornePell (D-RI) has introduced an identi- 
cal bid, S.2257, in the Senate. 

Nancy Foster, the director of the Amherst, MA-based 
GWEN Project, whichopposes the program, told Microwme 
News that given the "dramatic changes in the world, GWEN 
shouldbe aprime candidate for any list of Department of De- 
fense budget cuts." 

In an effort to defuse concerns about radiation, theUSAF 
set aVLFradiation exposure standardof 50 Vim forpublicly 
accessible areas around GWEN sites (see MWN, J/F86). The 
USAF's standard for its own personnel is 614 Vim. 

Vote on Revision of 1982 
ANSI RF/MW Safety Standard 

Voting is in progress on the fmal draft of the pmposedre- 
vision of the American National Standards Institute (ANSI) 
1982 safety standard for human exposures to radiofrequency 
and microwave (RF/MW) radiation. Results of the sutcom- 
mitteeballot areexpectedtobe announcedat aJune9meeting 
in San Antonio, TX. 

If approved, the proposed standar-esignated ANSI 
C95.1-1990-will go before the IEEE's Committee SCC28 
on Non-Ionizing Radiation Hazuds for a vote. 

In the previous vote, 50subcommitteemembers approved 
the draft, 16 rejected it and 5 abstained. Most of those from 
federal health agencies voted against the draft. (For more on 
the proposed revision, see M f ,  MA89 and S/O89,) 

Prremyslaw A. Czerski (1928-1990) 
Dr. Przemyslaw Czerski died of cancer on Sunday, diation (NIER) at both high and low frequencies. Cwski 

April 15,1990 in Silver Spring, MD. authored more than 150 publications. 
Born in Poland, Czerski earned his PhD and MD de- Czerski is perhaps best known for his contibutions to 

gees at the Warsaw Medical Academy. In 1958 he joined the international research community. He enc~naged the 
rhe Military Institute of Aviation Medicine. Fifteen years WorldHealthOrganization toinitiateNIERprograms,fiit 
later he became the chairman of the Department of Genet- in Copenhagen, then in Geneva These, in turn, led to the 
ics at the National Research Institute of Mother and Child formation in 1977 of theIntemationalNon-IonumgRadia- 
in Warsaw. In 1981, Czerski came to the United States to tionCommittee(lNIRC) withmtheInternationalRadiation 
workattheFdandDrugAdministratiou's(FDA)Center Protection Association (IRPA). Czerski was a founding 
for Devices and Radiological Health in Rockvie, MD. member of INIRC and remained active on the committee 

Czerski's early research was on the hematologic and until his death. In 1989, the FDA awarded hi a commen- 
genetic effects of microwave radiation. He played an im- dation for his w o k  
portant role in seainguponeof the f i t  major symposiaon Czerski is survived by hi wife, Ewa, and their two 
microwave bioeffects in Warsaw in 1973. Together with daughters. Dr. EwaCzerskacontinues to workat theFDA 
Dr. Stanislaw Baranski, he wrote Biological Effects of on NIER biological effects. 
Microwavesin 1976. AttheFDA, hecontinued hisresearch Over the years, Czerski made many contributions to 
on the genetic effects of non-ionizing electromagnetic ra- Microwave News. We will miss him. 

8 MICROWAVE NEWS M a y l J m  1990 



EPA Classlfles. Then Deletes, ELF EMFs as 81 Carcinogens (conrinuedfromp.1) 

The decision on whether to apply EPA'srisk assessment House meeting, representatives from the DOE and EPA did 
guidelines-originally developed for chemical carcino- not reveal that a major policy change was under discussion 
genstoEMFs will now be made by two independent scien- (see MUU, MIA90). 
tific review groups this summer. As late as March 12, the EPA evaluation recommended 

Whateverthe outcome, theEMFissue hasgonefromrela- classifying ELF EMFs as "Class B1--probable human car- 
tive obscurity tonational prominence. Thequestionofhow to cinogens." Within a week, the designation was deleted. 
deal with EMFs is now beiig debated at the highest levels of 
the Bush Admiishation and in the halls of Congress. EMFs Pass the "Duck Test" 

Regulatory strategies have not yet been formulated, but EPA insiders told MicrowuveNews that the deletion of the 
there is virtually unanimous agreement that a major federal ~1 designationt for ELF was a compromise between 
research effort is needed to resolve the uncertainties associ- thestaffsrecommendat~onandF~~d'sproposa~toc~ass~~y 
atedwithEMFhealthrisks. ItappearsalmostcertainthatEPA as -Class C--possible human carcinogens." 
will resurrect its EMF rarearch effort, which was shut down . - - - --- In a telephone interview, Farland explained that he per- 
in 1986 (see MWN, SlU85). 

A Meeting at the White House 
In early 1990, after the OHEA staff made its recommen- 

dations and as its report neared completion, briefmgs were 
held for senior members of the EPA staff, including Deputy 
Adminisirator Henry Habicht U. 

On March 6, a group of EPA officials briefed the White 
HouseOfficeof Policy Development. Among thoseattending 
the meeting were: Teresa Gorrnan, associate director of pol- 
icy development for environment, energy and natural re- 
sources; Dr. James Wyngaarden, associate director for life 
sciences at the White House Office of Science and Technol- 
ogy Policy (OSTP); Richard Guimmd, director of EPA's Of- 
fice of Radiation Programs (ORP); and OHEA's Farland. 
Alsopresentwereffipresentativesof EPA Administrator Wil- 
liam Reilly, the Department of Energy (DOE), the Centers for 
Disease Contml (CDC) and the National Cancer Institute 
ma.  

Several sourcescharacterizedthemeetingasan"informa- 
tion exchange." A staffer in Reilly's off~ce told Microwave 
News that "it's not unusual" for EPA to advise the White 
House in memos or briefmgs about a significant issue. Gor- 
man was unavailable for comment. 

At acongressional hearing on power l i e  health risks held 
byRep.PeterKostmayer@-PA)just twodaysaftertheWhite 

sonally deleied the ~1 designation becau&"it wasnot a&- 
priateHtthii timetoclassif;~MFs as acarcinogen as wehave 
classified other chemicals." 

Farland said that he will ask twocommittees of experts- 
an external review panel and EPA's Scientific Advisory 
Board (SAB-h to decide how toresolve the issueofrisk 
classification. 

Asked whether a chemical went with the same carcino- 
genicity dataasELFEMFs wouldhavebeenclassifiedasB 1, 
Farlandreplied: "I would still havesomeconcemsclassifying 
it as a pmhable human carcinogen if I really did not under- 
stand how it was working." 

''The kind of information we have is enough for me to say 
that there is something going on and that theepidemiological 
data shonld not be dismissed," he said. "On the other hand, 
there is not enough tocause undue alarm. Weneed additional 
research." 

Rep.KostmayerurgedEPAnot toshy away fromacancer 
risk designation. In an ApriI 25 letter to Reilly, Kostmayer 
wrote, '%ere can be no doubt that power lime EMFs have 
passed the 'duck test': If it acts like a potential carcinogen, it 
must be addressed as a potential carcinogen." He stressed 
that, 'me technical reasons given by EPA for not formally 
classifyingpower lineEMFs as a 'potential carcinogen' may 
have merit, but for the purpose of protecting American 
citizens the distinction is moot" 

Potential Carcinogens: 
EPA "Weight-of-Evidence" Classification and Hazard Ranking 

Class A: C h s  B: Class C: 
Human C w c i ~ g e n  Pmbable Human Carcinogen Possibk Hunurn Cmcinogen 

-c (H) B1: Limited Epidemiologic BZ: Suffiienr Animal Methyl Chloride (L) 
Asbeslos 01) Evidence Evidence Smharill (L) 
Benzene (M) Awlonitrile (M) Beqllium (M) Trichloroethane (L) 

Diethylstilbestrul (H) Cadmium (M) Carbon tetrachloride (M) 
Vinyl chloride (H) Creosote (H) DDT (M) 

Ethylene oxide (M) (M) 
Formaldehyde (M) Dioxin (H) 

Hazard Ranking: (H)=High; @+Medium: &)=Law. Source: Office of Health aad Emironmental Assessment. EPA, June 1988. 
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EPA Classifies, men Deletes, ELF EMFs as B1 Carcln~ 

The management of EMF risks will fall on EPA's ORP. 
Marty Halper, ORP's divisiondirectorwithrespomibility for 
non-ionumg electromagnetic radiation (NIER), told Micro- 
wave News that EPA would not respond any differently 
whether the designation were A, B1 or C. Referring to siting 
battles over new power lines and radars across the U.S., he 
said,"'Ihepublic is already extensively regulating EMFs: the 
net cmt to society of EPA regulations may he less than what 
we are'paying now." 

Indeed, speaking ataconference in Cleveland. OH, at the 
end of April, ORP's Dr. Doreen Hill said that EPA is 
"swamped" with requests for EMF information from the 
public (see p.2). 

"You can no longer say there are no biological effects due 
to ELFEMFs." Halper said. "But I can't say what the public 
health implications are. We're not talking about a radon in 
terms of potency, but we're also not talking about a zero 
effect." 

RFMW Radlatlon: A "Possible" Carcinogen 
TheOHEAreportgrewoutofEPA'splan to issuendesh 

humanexposures to RF/MW radiation (see MWN, JIA86). In 
1986, EPAdecided there was an& for an independent eval- 
uationoftheresultsofthelong-termexposurestudy ledby Dr. 
BillGuy oftheuniversity ofWashington,Seattle, whichindi- 
catedanincreaseincanceramongratschrofiicallyexposedto 
non-thermal doses ofRFFrwradiation (seeMWN, JIA84 and 
Mr85). 

In theMarch 12versionoftheOHEAreport,theEPAstaff 
recommended thatRF/MWradiationbe designatedas a Class 
C carcinogen: 

Formodulatednon-thermal RF radiation, thehumanevi- 
denceisinadequatcandthewimalevidenceis 'limited'based 
on the finding of s field-induced innease in the incidence of 
&omas of all sites in rats in w expaiment thatpoduced 
minimal tissue heatinn. Therefore the evidence of c&o- 
genicity for non-&d modularcd RF radiation dicrares a 
classif~ation as a 'wssible.' or Class C. carcinoecn. In this 
caseitisnotdeda-in&etriskfac&since&edtion 
treatmmt done induced the effects wirhout w additional 
fact01 in the experiment proTom1. 

This conclusion was also deleted from the review draft. 
In an interview, ORP's Halper said that, "I am not ready 

to say we don't haveconcern outside theELFarea. We don't 
have the data." He emphasized that the document addresses 
all NW. 'We're beimg very careful to talk about NW, not 
just ELF.). he said. 

*In 1986. EPA hsocdguiddinea toassin in &g suspeaul mcinogem 
in a umsistcnr mmm. lherc an five catcgmies: "Human CMinogem" 
(Gmup A). "Robable Human C a r c i n ~ " @ ) .  "Possible HumsnCarcina- 
gms" (C). "Not (3asrifible M IO Human Cuninogcniciry" (D) d "Evi- 
dm= of NonCaninogenidty for Humad* (E). 
f ~micals whir% havebeen rslcd as pmbnhlc human carcinogcna on the 
h i a  of animal biosrssys anduignarcd as SubgmupBZ Whm the dassi- 
ficatirm is h c d  on humso epidnniological smdi- in the case of ELF 
EMF- B1 designaim h wed. 

EPRl CEO Goes to 1 Washington To Talk EMFs 1 
Dr. Richard Balzhiser, the president and chief execu- 

tive officer (CEO) of theElectric Power Research Insti- 
tute (EF'RI), was in Washimgton at the endof May to talk 
to senior governmental officials about elecnomagnetic 
fields (Ems). 

On May 23, Balzhiser met with Dr. James Wyn- 
gaarden, associate director for life sciences at the White 
House Office of Science and Technology Policy 
(OSTP). Two days later, Balzhiser, accompanied by 
EPRIVicePresidentDr. GeorgeHidy,thed'uectorofthe 
institute's environment division, met withEPA Admin- 
ismtor William Reilly and hi staff. While in Washmg- 
ton, Balzhir  also spoke to officials at the National 
Academy of Sciences. 

"Balzhiser wants to encourage as many agencies as 
possible to initiate work on EMFs on their own in order 
to have a broad scientific research progmm," EPRI's 
BarbmKlein told Microwave News. "Wedon'twantto 
betheonlyplayers."KleinnotedthatBalzhiserandHidy 
also had other energy-related issues on their agendas. 

Dr. Robert McGanghy, project manager for the OHEA 
report, told Microwave News that the document "only ad- 
dresses cancerandnotcenaat nervous system orrepmductive 
effects." 

Revlew Schedule 
In an unprecelentedmove, Farland has decided torelease 

a draft of the document to the public in June, before it is 
reviewed by EMF experts outside of the agency. ''There is 
enough interest in the document to warrant its early release," 
he said. As aresult, many federal agencies with responsibili- 
ties for EMFs will fvst see the document at the same time as 
the public. 

In late May, EPA sent letters to potential reviewers seek- 
ingtheirparticipation: McGaughy saidthatheplanstoassem- 
ble six to eight experts. This external review panel is sched- 
uled to meet in Research TrianglePark, NC, at the end ofJune 
to discuss the draft documenc 

Following the March 6 White House meeting, the repre- 
sentatives from the DOE, NCI and CDC requested and re- 
ceived copies of the OHEA draft report. Each has already 
submitted comments to EPA. Informed sources told Micro- 
wave News that the NCI was critical of the EPA effort. The 
White House did not submit comments. 

Sources said that theDOE distributed dozens of copies of 
the OHEA review to its staff and to its contractors. 

After the external review is completed and the document 
isrevised, it willgo to the SAB Radiation Advisory Commit- 
tee. Originally, EPA planned to make the draft public at that 
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time. toldMicrowrrveNews thaf "At this point there is an initiative 
Whether the external review panel or the SAB will rein- in the several-million-dollar range," adding that most of the 

state the B1 classification is not known. But the SAB is al- work would be done outside EPA. But other EPA officials 
ready f m l y  on record as favoring an EPAresearch program said that no more than $2 million will be allocated for EMFs 
on EMFs. and new research may notbegin until October 1991-that is, 

In a May 4 letter to Administrator Reilly, Drs. Oddvar the 1992 fiscal year. They added thatthere continues to be re- 
NygaardandRaymondLoehr, the chairmen, respectively, of sistance within EPA to resuming an in-houseresearch effort. 
theSAB Radiation Advisory Committeeand the SAB Execu- 
tive Committee, argued chat EPA should take an aggressive 
role in EMFpolicy. "'the [SAB] continues to urge the agency 
to undertake a leadership role in this complex and important 
area," they wrote. "There is enough substance to the science 
inthisareatorquireyourattention."h 1988, theSAB wrote 
to then EPA Adminiismtor Lee Thomas advising that the 
agency take an active role in NIER hioeffects research (see 
MWN, SD88). 

Specific plans for EMF research remain unclear. Farland 

FROM THE FIELD 
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Summary and Conclusions of EPA's EMF Cancer Report 
Reprinred below me the "Summary and Concltuions" ofthe Environmental Protection Agency's (EPA) &@ report. An Evaluation of the 
Potential Carcinoeenicitv of Electromapnetic Fields CEMFs). This sununarv. dated June 1990. will mcmwanv the &oft ofthe rerrort which - ~ . - . . 
will k dis t r ibut~to  t l t h e x f e r ~ l r e v i & ~ l ,  asembled by EPA. 

7.1. Introduction tionship among the frequency of time-varying magnetic field, the 
In this chsptu each of the major chapters in the document an: seength of a parallel static magnetic field and the ionic charee to 

stnnn&z& afmalsectionpresents adiEcussionoftherelarionship 
among the individual chaprers and the overall mnclusions. 
73. Mechanisms of Interaction Behveen Tlrsue and EMFs 

Thebasicprocesses by which energy fmm EMFs of RF and ELF 
frequencies is mupled to thebody are describedinthis section. The 
frequency dependence of the RF power absorbedby an organism is 
dominated by the body size, so b~ mice, rats and b a n s  have dif- 
ferent RF absorption characleristics. For ELF fields and the lower 
RFfrequenciesnearthesource. thereiationshipbetweentheelectric 
and magnetic fields is m t  fixed, as it is for& fields, and they are 
evaluated separately in this document. From the point of view of 
E m s ,  thebody is mmposed of a solution of ions; it is an elecnical 
urnductor and ihepenetrationof eleclric fields into the body is very 
poor at ELF frequencies. Since the body is composed of mnmag- 
netic matuials. an external time-varying magnetic field permeates 
the body, inducing ionic currents. 

The human evidence, as described in the next section. suggests 
that magnetic fields rather than electric fields are associated with 
cancer incidence. andmechanisms havebeen sought to explainhow 

masskio of &I ionic species iscorrect, then the ion will res&ate, 
or s ~ n o u s l y  follow circular paths in a plane ppndicular to 
the field. In one experiment demonstrating this effect. conditions 
were set up for calcium cyclo~nresonance, and the movement of 
bethnic diatoms was measured The experiment showed that calci- 
um ions entered into the cell under these specific conditions and 
slimdated the motion of the cells, whereas the cell is normally im- 
permeable to calcium. This type of mechanism could be the basis of 
an induced selective ion ~ermcabiiw of the dasma membrane and 
mightultimately becap&leo~expla~gbothfrequencyselectivity 
of these effects and the sensitivity to small induced currents. (3) An- 
other class of models deals with cooperative motions of an ordered 
may of lipid bilayermolecules and describes how a weak field af- 
fecling themotionof the whole army muldbe tramfezred tojust one 
siteinthearmy.Thesetheorieshavenotyetbeentesredinthemntext 
of ELFbiologicalprocesses. At the present time, these basicmodels 
of &sue interaction with EMFs cwnotbe linked to the biochemical 
or cellular processes involved in the development of malipant 
mwth. 

weak currents induced by ELF magnetic fields could inlernct with 53. Human Evidence 
cells and body tissue in such a way as to induce a carcinogenic m- The  e f h t s  of human exwsurc to EMFs from several sourccs 
sponse.Threeclassesofmodelsforthis interactionnrcrcvicwed: (1) have beenreponed.This document discusses ELF fields separately 
Thesurfacempamnentmodeldeals withthemovement of ions to- hmhigherfrquency exposure where possible. Children withresi- 
wards and away from the h e r  and outer surfaces of the plnsma dentialcxposurcaremore~priaresubjectsthanadultsforevalu- 
membraneof the cell. and deals witl~ ion-selective membrane chan- a h g  the effects of ELF fields, since children have relativelv little 
nels, ionicpumpsndmembraneionnuxes.Themodcldescribestl~e cnp&ue to higher frequency fields and occupational chemifals as 
movanent of ions in response topaturbations of electric fields and amnsequenceoftheirnormal activity pauems.Consequcntly,stud- 
magnetically indudcurrents mund thc cell. (2)Thc ion cyclotron ies ofchildhwdcancaassociatedwithrcsidentialcxposureto 60 Hz 
resonance hypothesis wasdeveloped inparttoexplain the frquency power hequency ficlds an: discussed separately from occupational 
sensitivity of calcium ion emux studies of bruin tissues. If the rela- exposure to adults, which involves a mixture of both ELF and RF 
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FROM THE FIELD 
fields. 
73.1.Shufiesof ChildrenrThere havebeensix case-mnmlstudies 
of cancer in cl&dren examining residential exposure from power 
trammissionanddistributionsystems and two additionalstudiesex- 
wining childhood cancer in relationship to fathers' occupations. 
Fiveof thesix residential exposurestudies showedpositiveassocia- 
tions with ELF field exmsure: three were statisticallv sidficant 
andtheothertwohadod&ratiosgeaterthanonebutndtsla&tically 
sirnilicant Where different cancer sites w e e  evaluated. leukemia 

ations. (Electric fields are not believed to be a crizcal factor.) The 
measure of mametic field exposure was variable in the six studies. 
Wire code m&gurations an; proximity to distribution lines were 
used for five of thesix studies, andmeasurements were tnkm in two 
of the six studies. There is a good. but not perfect, correlation be 
tween measured mametic fields and wire code conf~aurations. In 
twoofthestudies in\;hichmagneticficldmeasuremen~ weremade. 
cascswereobsewcdinthosecxwscdabove2-3 mG(0.2-03LLT)but 
not in people exposed below &at level. ~ l t h o u ~ h  one study found a 
significant dose-resmnse relationshiu with r e s w t  to surroaate - - 
measures of exposure, reliable dox-resplnsc information is not 
availabledueto the use ofdichotomizcdcxwsurecatc~ories anddue 
to amallnumbersof cases withintheexpo~&~mu~i~s.~ssues per- 
taining to personal exposure and latency have not been addressed. 
The two patanal occupational studies foundslatistically significant 
associations betweenneumhlastoma and brain cancer. respectively, 
in children and their fathers' exposure to EMEs.Thers was also one 
reDonof aclusterof araretumor tvpe (endodamalsinus tumors) in 
adolescent girls exposed to EMF; &om power distribution lines.... 

The mistent lv  receated patattan of leukemia nervous system 
cancer and lymphoma b thc chdhood studies and the rulingbut of 
scveraiMnfoundingexposurefacrorsintheSaviuetal.(1988)study 
argue in favor of a causal link between these tumor types in children 
and enposure to ELF magnetic or electric fields. However, the fact 
that the odds ratios aresmall and in many cases not statistically sig- 
nificant indicates that the association may not be stmnK and there- - 
fore argues against a causal relationship. 
73.2. Studies of A d u h  
73.2.1.ResidenfiaI~o~~etoPowerFreque~ Fields: In a totel 
of four repats of cancer mortality or incidence in adults residina 
nearelecdicalpowerdistribution~uipment,three werenonpositiv~ 
and the folmh was clearly positive. In a caseconuul study of adult 
leukemiainhs Angeles, there wasno associationwithelectrichlan- 
kctusagc in the home. Incontrast tochildhwdcnncer. the adultstud- 
ies weremoredifficult to interpretbecausethey lackedtheslatistical 
power to detect a relative risk of the magnitude typically observed 
in thechildhmdstudies andbecausethere was littleevidence thatthe 
cases were exposed to levels of EMFs higher than fields to which the 
u m h ~ l s  wereereexposed~herefore.noco&lusions canbemade about 
a cancer response and adult exposure to residential fields. 
732.2.Occupolio~I~urefoELFondMixedFreq~~Fklds: 
Over 30 reports dealing with cawerincidence or mortality inwork- 
ers in electrical and elecmnic occwations have been reviewed. 
Theseexposures have involved 50 or&) ~ z p o w e r  frequency fields 
as well as mixtures of higher frequency fields which are typically 
poorly &Fined The studies have been carried out in Eumpe, New 
Zealwd and the United States. Many of them werereexaminations 
of previous studies or evaluations of vital& cancerregisfry or 
occupationai data bases, and thus the populations were not formed 
to test the v h i c  hypothesis of whetha EMF exposure is associ- 
ated withinereasedcancerrisk.Most of themuseddeafhcedicates 
as a s o m  of occupational information; this information furnishes 

only a very crude indicator of actual exposure to W s .  Many of 
these aremnmdonal mortality studies, which are less informative 
than studies i f  coho~t andc&tml designs because thcirresulrs 
are afFected by exaaneous causes of death. 

In these studies h e  types of cancer predominate: (I) hemato- 
poietic system, especially leukemia and specifically acute myeloid 
ieukemik (2) n&ous sjstem cancer, inciuding brsin tum&; and 
(3) malignant melanoma of the skin These cancer sites are found 
mis tent ly  across different geographic regions. age grnups, indus- 
tries, occupational classifications and study daigm. Given this di- 
versity ofstudics, in addition to the Iikelihwd that across hmad job 
categories the exposures to various chemicals is not uniform, it is 
difficult to identifv anv single agent or emuoof confounding exw- 
sures that could eipla& the-mkistent of these same-cancer 
sitcs. 
73.2.3. RF Exposure: Repom that fccusedprimarily onexposures 
to RF radiation have shorn mixed rcsults, but most of the studies 
weredifficult tointerpe~Two early rcportsumcemingmicmwave 
lMWl exwsureoftheU.S.embassynersonnclinMoscow andradar - - -  
exposure of U.S. Navy p e ~ n n e l  sh~wedonly aslight tendency for 
increasedcancerriskatallsites. andsomewhathi&eroddsratios for 
hematopietic systemcancers.  stud^ of perso&el in a worldwar 
I1 radar research and development laboratory found no convincing 
evidence of increasedcancer incidence, but errors of exposuremis- 
classification are likely. A series of rcports of ham radio operators 
found a slatistically elevated incidence of acute myeloid leukemia 
and other neoplasms of the lymphoid system, hut M clear dose 
response trendwas seen with iongerexp&re, where the degree of 
exposure was inferred by FCC operator license class. One report of 
mi-tirary exposure to radar found inncasing rates of hematohietic 
cancer ofspecific sites, but alackofdetail limitstheabilitv to inter- 
pret the &ults. 
7 3 3 .  Surnmnrr of Human Evidence: The strongest evidence that 
there is acausa ire ia t i~nsh i~betweence~fo~of  cwca,nam- 
ty leukemia, cancer of the nervous svstem and to a lesser extent. 
fymphoma, and exposure to magnetic fields comes from the child- 
hood cancer studies. Several studies have wnsistently found mod- 
estly elevatcdrisks(somes~ldstically significant)of&sethrecsite- 
specific canun  inchildren. In two of the studies in whichmmetic 
field measurements were made, cases were observed in tho& ex. 
posed above 2-3 mG (0.2-0.3 pl') but not in people exposed below 
that level.This is supported by the fact that child~en have relatively 
few mnioundin~ influences that could explain ihe association. In 
fact the few pot&ialmnfoundm andhias& thatmighthavehad an 
effect on the results were examined bv one of the authors in some 
d c d l  and found not to be a saious problem. No other agents havc 
been idendfied to emlain h i s  association. However. there are con- 
aadictory results $& these same studies, and .dose-response 
relationships muld not be substantiated. Furthermore, thne is little 
i n f d o n  on personal exposure and length of residency in the 
EMEs. 

Additional, but weakerevideme that there is an elevatedriskof 
leukemia, canca of the nervous system and perhaus other sites 
comes from-~~ationalsndiesof ~ ~ c x ~ o s ~ .  fithoughmany 
of h e  studies have found an excess risk of these forms of canca 
with employment in cenainjobs that have ahigh pawnrial for expo- 
sure to EMFs, few or no mememcnls have actually been taken in 
those occumtions. Furthennore. information about --oation has 
m e  genaally from sources tha;muld becharacterized IL skerchy. 
The likelihood that misclassification or information bias is orescnt 
in these studiesishigh.However, elrposuremisclassihation, ifm- 
domtendsto biasrelativerisks towardthenull. Desuitetheseweak- 
nesses, the occqmional studies wnd to support fl;e rcsults of the 
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childhood studies, since tho excess relative risks occur at the same 
sites. 

The studies of residential adult exposure6 to EMF6 pmvide lil& 
evidenceofariskofleukemia,maidyhuetolackofsta(isticalpowa 
 and/^ pobably liule exposure to levels of EMFs which have been 
foundtbbe as&ziatedwithcancer in children These studies c-t 
be interpreted as evidence either for M against a causal association 
between cancer and EMF exposures. On the other hand the case  
conml shldy of cancer in C o l ~ a d a  residents does suppat an asso- 
ciation of cenaal nervous systemcancer andlymphomaifproximity 
to highament electrical wiring con6gurations is assumed to be an 
adequate surrogate for exposm. 

The shldies of adults exposed to RF radiation produced mixed 
mults,primariiy becauseof limitedsamplesize. inadequatelength 
offollow-up, im@eexposuredafaandlackofinformationonp- 
tential confounders. TheseproblemspreventmnclusiEmb to bemade 
about causal relationships with RF exposures. However, the statis- 
tically significant excess risks of leukemia in amateur radio opera- 
tors r.q& furher examination. 
7.4. Animal Carcinogenicity Evidence 
7.4.1. ELF Fields: No lifclime animal carcinoeen bioassav studies 
of ELF fields have beenrepoxted in the litera&. Two s t u b  cur- 
rently i n p m p s s  aredesigdtoobservethe inductionofacarcino- 
genic response to chronic magnetic field exposures. 
7.42.RFRadhSon:Two chonicsnxlies inmice haveusedmcd- 
ulnrcd RF radiation at 800 MHz and 2450 MH1 rcspcctively. Two 
studies in rats have used mlse modulated 2450 MHzof low w w a  
density and pulsed ~ ~ o f ' a l l  frequencies from 0 to about 2 0 ~ ~ z ~ f  
hiehwwerdensi~. rcsocctivelv. Onemousestudv used oulsed RF 

one of the mouse studies (Smigielski et al.. 1982) shows that the 
radiationenhancesthemowthrateof swntaneousmamrnwtumors 
andinasepmteexperikentenhancedthegrowthrateofskihtumors 
initiatedby achemical carcinogen, benzo(a)pyrene. In ashorrertest 
(3m0nths).thesnmcauthmssh0wedIhattheradiationals0enhwces 
the growth rate of vansplanted lung carcinoma cells. an effect at- 
tributed to the lowering of cell-mediated immunity. Unfommakly. 
histopathology wasnotreported in theothermouse study (Spalding 
et al.. 1971). so mnclusions about carcinogenicity from that sndy 
are dimcult to make. 

The special nature of the response indicates that modulated 
RFradiationmightbe apromoterorcocarcinogen. since the growth 
rate of spontaneous breast tumors. BaP-induced skin tumors and 
transplanted lung sarcoma cells is enhanced by the radiation There 
is a remote wssibilitv that bodv heating could have contributed to 
lhisrespo& since &e a b s m b e i ~ ~ p o & r i s  eslimatedto be atleast 
onehalf of the basal metabolic rate of the animals. 
7.422. Modulafed RF Rodintion: For modulated RF radiation of 
~elativelvlow wwerdmsih, 1i.e.. excludine thehiehwwerelectro- .. . 
magnetiEputsf(EMP)expcrimentof~a&tal.(i9f6)j, themouse 
exwrimenl (Praumilz andSusskind. 1962) showed arevenible oat- 
tekof lympkama andleukemia which, in &rial s-ces. &ed 
toward theendof the 14-month exposure periodbut wasnotmesent 
in animals aftera5-monthremve period. However. the shm4.5- 
minute daily exposure was intense enough to raise the body core 
temperature by YC, raising the possibility that thermal effects were 
amnmbutingfact~intheresponse.Theratstudy (Guy etal., 1985) 
showed the induction of benign adrenal medullaphecchmmocyto- 
mas andastatistically significantincreeseincarcinomas of allmgw 
andtissuesites.Therewasdsa ahigherincidenceofglandularorgan 
carcinomas which was unaccompanied by an increase in the inci- 
dence of benign tumors of these sites. Although an increase of 

tumors of all ~w in the weseeate is re~arded as only minimal -- - 
evidenceofc~mogenic actionby chemich agents, the kt that the 
RF radiaion affects all tissues in the body indrpendently of their 
individual biochemical characteristics co&titut& a reas& to con- 
sider the aggregate count a relevant fmding. 
75. Supportlng Evldence of Cardnogeniclty 

Section 5.11. presents a summary of Ihe effects of EMFs on a 
varietv of basic bioloeical nhenomena relevant in some wav to 

A - .  
mechanismsofcarcinogenesis; that information isnotrcpcatcdhae. 
ELF fields of relatively high intensity (pmducing induced body 
currents on the order of I0 pA/cm2) have enhamed DNA synthesis. 
altered the hanscription of DNA into mRNG a l W  the molecular 
~ei~htdistributio~dinin~protein~thesis, delayedthemitoticcell 
cycle, induced chmmosome aberrations, blocked the action of 
parathyroid hormone at the site of its plasma membrane receptor. 
inducedenzymesnormally active dining cell proliferation, inhibited 
differentiation and stimulated the growth of carcinoma cell lines, 
inhibited the cytotoxicity of T-lymphocytes (which indicates an 
impairment of lhe immune system)invim butnot invivo, inhibited 
the synthesis of melatonin(ahormonethat suppresses the mwthof  
seved types of Nmon), disrupted the morphology ofneLons and 
glial cells in thecentral nervous system and caused alterations in the 
bindig of calcium to brain tissks. The large variety of exposurc 
conditions and the lack of deLail on the geometry of the biological 
samples in these studies preclude a sy~tematicevaluationevaluation OF the 
actual induced currents wd field shmgths at the tissue and cellular 
level thataecausine theseeffects.In &tion. thelackof r d u c -  
ibleresults between%Lwatories limits the in&etationof Auchof 
this literame. 

RF fields modulated at the same ELF frequencies that cause 
some of the effects noted above also result in the same m n s e s .  
indicating that the ELF component may be responsible for these 
effects. Unmodularcd RFradiation has not caused anv of the effects 
noted above except for chmmosomeaberrations.~o&of the EMFS 
have caused eene mutations. sister chromatid exchanees or DNA 
damage (as r&amred by DNA breaks, DNA repair oidiff-tial 
killina of reuair defective oreanisms) in a laree number of studies. 

0ky t& ELF effectsieve been in& at field strengths 
muarable  to the low environmental e x w s m s  at which human 
canc&hasputatively beencaused: (1) the Ealciumefflux from brain 
tissueureuarationsusine 16 Hzcrossedelechic mdmarmeticfieldr: 
(2) caiciuk efflux fmmchick brain tissue after expos& of the de: 
veloping embryo to elecuic fields; and (3) the inhibition of mela- 
tonin synthesis by the pineal gland when a static magnetic field of 
appmxhkly  the sveneth of the earih's mametic field is chaneed 
&gh a m &  angleof;otation Theresultdbf the fustexperin;knt 
are one of sevaal phenomena that show a complex d e p d e x e  on 
frequency, intensity and orientation with respect to the earth's 
magnetic fields. 

Inview of theselabaratory studies, thereisreason tobelievethat 
the findings of carcinogenicity in humans are biologically plausible. 
However, the explanationof which of the biological processes is in- 
volved and the way in which these pmcesscs causally relate to each 
other and to the induction of malienant tumors is not undcrsmd. 
Most of the effects have been obs-erved at field saengths that are 
maw times hizher than the ambient fields which are the nutative 
causk of the c%dhood can- in residential situations; as ; !me-  
quence. many of the candidate mechanisms mav not be reallv in- 
Golved in therve to low environmental fields.The same &sue 
of low-dose extrawlation arises in the evaluation of chemical 
agents. 
7.6. Integrated Discussion of Separate Chapters 

The occurrence of cancer in humans exposed to low frequency 
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FROM THE FIELD 
EMFs has been observed under several different conditions in dif- 
ferent populations. Residential exposure of child re^ but not adults. 
has been associated withleukemi& lymphoma and brain cancer. and 
the same sites occur in multiplc studies of children. The fields in- 
volved in these associationsare magnetic and not elecaic fields, 
made up d primarily 60 Hz components but with inevitable high 
&equency~mponmtsintmd~ced~el~crnotorsandtheswitch- 
ing of menis  on and off. In a few studies. these effects have been 
observed in children exposed to werage magnetic fields above 2-3 
mG (0.2-03 FT) but have not been seen in children exposed to 
sm&fields.The~sofEMFexposuresinthcoccupationalstud- 
ies arevariable mrding to jobcategory, withsome jobs involving 
pulsed and modulated RF fields as well as 60 Hzpower frequency 
components. 

Thae is m e ,  but not wellestablished, evidence that higher 
&qency components hme different effects than 60 Hz compo- 
nents. Electrical switchyard wokem exposed to spark discharges 
just before blwd samples are taken have c h m m o m e  abamtions, 
whereas similar workers with no such exmure do not Chmmo- 
some aberrations have been induced by u;imodulated RF fields as 
well as by ELF fields. A recent preliminary report of an epidemio- 
logic study of telephoneworkers shows adifferenteffe (rarebrea~t 
tumors in males) m people working in the "central office." where 
switching equipmentis typically ccncenWted, than incablesplieess 
neukemia> who mumablv are exwsed to medominantlv 60 Hz 
power frequencies. Both eleceic and magnetic fields are more ef- 
fective ininducing cum.nts in thebody if their frequency is higher, 
so that if inducedcurrents are responsible for those effects. then the 
hipher frmuencv mmaments are exwcted to bemore effective. If 
itLrme& as &osh;dies indicate, &efathers'occupationsinelec- 
tricaliobsisafac~inthe&ve1oomentofle~~aintheuchil~ 
then&eqestionisraisedwb&theeffectcouldbe~ttedv& 
haitable genetic damage in spmn. This specnlative hypothesis 
needs m b: investigated. 

Althoueh there are several candidate EMF-induced bioloeical 
phemm&...that muld explain how a cancer-nse is causk in 
the wholeorawirrnbvthesefiel&110neof theseoranvmmbimation 
of thm has been ;eriIied ex&rimentally, eitherin IaLwrato'y 
animalsorinhumws. Withoutunderstanding whichcombination of 
these is relevant to the c b o g e n i c  process, it is not possible to 
hypothesize what aspect of EMF exposure is wpnsible  for bio- 
logicaleffects: i.e.. frequency, average peak 6eld smgth ,  duration, 
time of day. whole-bodv averaee versus local critical site. electric 
versus mabetic fields, orientazon with respect to the eanh's static 
mametic field.The choice of which ascect of the fields is the most 
rel&ant could be based on either hr ; ledge of the conect mecha- 
nismof actionoronem~irical e~idemiolozvmrrelations. but given 
the, cumntlackof inf-ation;neither method can save as a h i s  
for a dose-respanse analysis. 

Thereare;everal indications that E m s  might contribute to the 
induction of cancer via indirect mechanisms, in contrast to a direct 
mutagenic @stionof DNA as is the case with nitrosamincs, polycy- 
clic m a t i c  hydrocarbons or other DNA-akylating agents. 

First EMFs havenot caused erne mutations in anv of thelame 
number bfexpaiments carried o;t with both ELF ani RF fields: 

Sccond there is no indication from the animal studies !hat RF 
fieldscsu&ade-novo inductionofarmon. Onthemntrary, themice 
experimerus by Szmigielskiet al. (1982) indicate that unmodulated 
RFradiation acts as agmwth stimulator for preexisting tumors. The 
same ~owth-stimulatinp. or mmotion charactaistics of RF fields 
couldixplain the induc2onbf glandular tumon in the Guy et at. 
(1985) lifetime rat study ofmodulated RFradiation. since many of 
ihe gl;indulartumors ininthat study had anamally high spontw&us 

-. . . -.. - -. 
A third factor indicating that there may be multiple causes of 

carcinogenic action is that 120 Hz-modulated 2450 MHz radiation 
can act as aninitiatorof phorbol ester-promotcdcell tmnsformation 
in mouse embryo cell c~lnrres. 

Finally. there are possible cancer induction mechanisms medi- 
ated by rhe cmml nervous system causing neuroendocrine influ- 
ence on celbllar pmliferation These mechanisms involve possible 
extremely sensitive detection of magnetic fields by the retina with 
mulling neural control of pincal melatonin activity, which in tum 
modulates esmeen and mlaclin levels in the blood slmlv to the .. . 
~ast.~slate&other'homonally-x11~itivetissues.Othcrspecu- 
lativechainsof evenucouldbe fabricated from theexistine informa- 
tion in this donrment, and this one is mentioned here od; as an ex- 
m~lethattherearemanvwssibleexplanations botnoverifiedones. 

'~nviewofthis, i t isl i i~ly rharif~~sdoconmbutelotheinduc- 
tionofcwcrr. thecausalrelationship will mbablv turnout tobede- 
pardentonmany chemical factors &d&~siolog<calmnditionsthat 
are cu~rnt ly  voorlv understood. 

There Geetwo &sues in the hazard evaluation of chemical car- 
cinogens that are analogous to issues for EMFs. Itmaybe helpful to 
explore whet he^ the assumptions and umventions developed for 
chemicals are applicable to the EMF problem. 

One analogy is that EMFs are mixtures m i s t i n g  of several 
frequencies, intensities and combinations of el%& and magnetic 
fields. which (for ELF frequencies) occm in arbitrary proportions. 
One approach to the assessment of chemical mixmes is to identify 
h&us mmponents of the mixture and, assuming additivity of 
wmwnents, mnsiderthe~iskofthemixhiretobemowrtiodtothe 
riskof the hazardous components. 1f this concept were appliedto the 
EMFmoblem then mametic fields b m  60 Hz wwer usarc in the 
homewould be the oAy "hazardous wmpon&t" idanikd, al- 
thou& there is some indication that occuuational exwsures of 
adult;; to mixed fields may cause the same eifect. ~abor~atory stud- 
iesundarelativek conmlledmnditions of exwsurehavenotbeen 
able to test the additivity assumption for EMb components or for 
chemical comments excat for a fewrarecases. but one feels more 
mmfohzblc iiththe lana.~ithchcmical agents, the basic phenom- 
cnonisultimately some chemicalreaction. which is ex~ecled to have 
additive prop&= at low enough concentrations. 0;s least to be 
monotonicin thesense thatmorechemicaldwesaereatereffect 
With EMFs, however, the ultimate causaiive interac'iion between 
fields and bioloeical svstcms is ~ O W R  and there is catainlv no 
additivity with k F  ani ELF fields. or with ELF electric and ~ L F  
mametic fields. The cmseaenceof not beme able to add the risks 
forkfferente~~osures is thh the effects for &hcombinationmust 
be investigated and assessed seoanltclv. 

~ n o t h k  analogy is the simiiarity &tween the "biologically ef- 
fective dose" for chemical a e n u  and the critical electrical measure 
of tissue "dose" which ca& the effect for EMFs. For chemical 
agents therelationshipbetwe~1"administaed dose" andaeffective 
dose"has been studied occasionally, but only rarely. In the absence 
of thisinformation, thedefaultposition fachemicalagents hasbeen 
to assume a linear relationship. Then there are hosts of unresolved 
questions in determining whether the biological effect is propor- 
tional to the"effectivedose."These ouestions arise when. as isusu- 
ally thecase, themechanism of actioh is not known.  ere again the 
linearity assumption is made in the absence of howledge, and the 
overalldefauitpositionisthattheadvmeeffectisproportionaltothe 
adminiskid dose of the chemical agent. For EMFs. the "tissue 
doses" muld becalculated, typically withgreatdimculty anduncer- 
 taint^. but the same hme of ouestions needs to be answered about 
whichof thesedose&ekcs & r e l e v a n t f o r E M ~ e x ~ ~ .  As with 
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chemical agents. thechoiceof acandidatemechanism of actiondic- 
tams which tissue dose metric is qmpriatc, and there could be 
several mechanisms for each of the administered agents. For EMFs, 
thedefaultlin&ty assumptionisnot appropriate basically because 
there are frequency and intensity "windows" of activity for more 
than one Eh@-inducedbiological effect and such "window" inter- 
actions cannot be ruled out as contributory to cancer causation. 

In conclusion, the severalstudies showing leukemia. lymphoma 
and cmcer of the nervous svstem in children exmsed to mametic 
fields from residential 60 H; electrical power dikibution sy&ms. 
s m r t e d  bv similar fkdines inadults in several ocmationalstud- 
ies'hsn invdlvingelectrical~wer~uencye~sur&, show awn- 
s is tenl~auemofresme thatsunaests, but doesnotprove. acausal 
l i  ~ & u e n c ~  components higher thnn 60 Hz cannot be ruled out 
as contributing iacton. Evidence horn a large number of biological 
test systemsshowsthatthesefieldsinduceb~ologicaleffectsth~are 
consistent with several possible mechwisms of carcinogenesis. 
However. noneof theseprocesses has beenexperimentally linked to 
the inductionof tumon, eitherinanimalsorhumans, by EMFs. The 
particular aspects of exposure to the EMFs that cause these events 
are not known. 

In evaluating the potential for carcinogenicity of chanical 

UPDATES 

agents. EPAhas developed anapproach thatattempts to integrateall 
of the available information into a summary classification of the 
overall weight-of-evidence that the agent is carcinogenic in humans. 
At this time such acharacmizationregarding thelinkbetweencan- 
cerandexposureto EMFs isnotappropriatebecausethe basicnahm 
of theinteractioubctweenEMFs andbwlogicalpmcessesleading to 
canm is not understcod. For example. a real possibility exists that 
exposure to higherfieldslrengthr is actually less hazarQus thanex- 
posure to low field suengths. Because of this uncertainty, it is map  
propriate to make generalizations about che carcinogenicity of 
E m s .  As additional studies withmore deIinitive exposure assess- 
mentbecome completed, abetterunderstanding of thename of the 
h d  will begained. With ourcturent understanding we caniden- 
tify 60 Hz magnetic fields hum power lines and perhaps other 
source6 in the home as apossihle, butnot proven. cause of cancer in 
p p l e .  The absence ofkey information summarized above makes it 
difficult to makequantitotiveestimatesof risk. Suchquantitativees- 
timates arenecessw before judgments about thedegree of safety or 
h d  of agivenexposurecanbemade.niis situationindicates the 
nced to continue to evaluate the information fmm ongoing studies 
and to hmha evaluate the mechanisms of carcinogenic action and 
the characteristics of exposure that lead to these effects. 

LmGA TION 
FM Radio-Cancer Suit Settled ... KYGO, an FM radio sta- 
tionnearDenver.CO, has sellled a lawsuitallegingradiation- 
induced cancer for an undisclosed sum. The suit, filed in Au- 
gust 1988 agninststadonownerJefferson-PilotBmadcasting, 
Inc., charged that RF radiation had caused Beryl Main to de- 
velop non-Hodgkin's lymphoma and hadexposed his wifeto 
aninereesedriskoCcanccr(sceMWN. S/089).Theagreement 
was reached in late March just as the case was about to go to 
trial. "I'm not permitted to disclose the terns of the settle- 
ment," B ~ e e  DeBoskcy, the Mains' attorney, told Micro- 
wave News. "I am totally unable to describe them." De- 
Boskey, of Silver & DeBoskey, is based in Denver. A 1986 
survey by the EPA identified RF levels as high as 300 )LW/ 
em2 on the patioldeck of the square dance camp Beryl Main 
owned and operated with his wife near the KYGO broadcast 
lower-a hotspat of 10.35 mW/cmz was measured at the base 
of thetowwfsee MWN, IvVA87). After the data we~released, 
KYGO lowered its power output from 100 kW to 1 kW and 
agreed to limit radiation levels on camp properly to 10 pW/ 
cm2(see MWN, M/J87). The station later moved its antenna 
and transmitter. 

OVENS 
Salty to the Core ... Salty f d s  cwked in a microwave oven 
may not heat evenly, two micmbiologists at theU.K.'sLeeds 
University have concluded after doing a simple experiment 
with mashed potatoes. In a leuer to Nature (April 5,1990). 
Drs. Stephen Deallw and Richard Lacey describe how the 

higherthesalt (orany otherioniecompound) concentration in 
mashed potatoes, the lower their core temperatures aftw mi- 
cmwavecooking. They suggestthattheirfinding may explain 
the recent increases in salmonellosis in theU.K., which is as- 
sociated with eating incompletely cooked foods. Prepack- 
aged microwave fwdswhich  often have high sodium con- 
cenlrationsmight also be affected, they note. They suggest 
that the poorpenenationof microwaves in saltier foods might 
bedue towthe induction of electriCayionic flow in the surface 
of food," and that this would also explain why "commercial 
foodheatedinmicmwavescommonly boilson thesurface but 
is cool on the inside." (For more on incomplete cooking, see 
MWN. Ju81. A82. SD88 and IvVA89.) 

PEOPLE 
Dr. Carl Durney of the University of Utah, Salt Lake City, 
has been elected to membership in the National Council on 
Radiation Protection and Measurements (NCRP) .... Dr. 
Andrew Marino, the editor of the Journal of Bioelectricity, 
has announced that Dr. Ross Adey of the VA Medical Center 
in Loma Linda, CA, and Dr. Jocelyne Leal of the Ram611 y 
Cajal Hospital in Madrid, Spain, have become assistant edi- 
tors of the journal. Dr. Jerry Phillips, who recently joined 
Adey's lab, is stepping down as an assistant editor....&. 
Keith Florig has left Carnegie Mellon University to join the 
Arms  Control and Disarmament Agency in Washington, 
DC .... Dr.SolSax,fomerly ehiefphysieianatOntarioHydro, 
is now director of occupational health for Boeing Canada's 
DeHavilland Division, based in Downsview, Ontario. 
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CLASSIFIEDS 
I News About Microwave News I 

Bound Editions 
The first five years of MicrowuveNews(1981-1985) will soon 
be available as a bound volume for $450.00. Look for the 
second volume (1986-1990) in early 1991. Formore informa- 
tion, contact Jennifer Gorcn at (212) 517-2800. 

Ten-Year Index 

I Wearecurrently planning aten-ycarindexofMicrowuveNews. 
We are trying to gauge interest in this effort. If your company 
oracencv is intercstcdinmonsorinctheindex.ole;lsecnll Louis I I " .. 
sl&in a< the number aL&e. 

Power Line Papers Delayed I 
I Despite the many requests for "Power Line Popen." we have 

decided to delay its intmduction We will  keep you posted. I 
SafeVDTs withO.0milliGauss (magnetic radiation) as well as 
0.0 Voltslmetrr (electric radiation) at 60 Hz and at VLF fre- 
quencies. Used by U.S. Congress, U.S. EPA. NY State & Yale 
Medical School. Magnetic radialion milliGauss meters to 
measure power lines. VDTs. TVs. Call George Lechter at 
(800) 222-3003 or (617) 444-7778. or write for Bterahlre to 
Safe Computing. Inc., 368 Hillside Ave.. Needhq MA 
02194. Licensing and territory rights available. 

Announces a breakthrough in AC magnetic field measure- 
ment - the MSI-20 - an accurate and affordable digital I 
Gaussmeter for measuring power-frequency AC magnetic I 
radiation. 
The MSI-20 combines a calibrated 
plug-in sensor - the MAG CHECK - 
with a high quality, fully functional 
digital multimeter. It provides 
direct readout in rnilligauss from 
the meter's display, with an 
accuracy of +7%. The MSI-20 
allows measurement from 
0.lmG. to 200,000 mG. in four 
ranges. 
Easily used by both pm- 
fessionals and consumers, 
the MSI-20 also includes a 
comprehensive handbook 
for survevine maenetic fi 
There's eien'a chacter on current health 
research fmdmgs concerning the apparent effects of 
magnetic radiation on humans. 
At only $119.95, the MSI-20 costs less than half that of 
equivalent digital gaussmeters. 

To order, call 4151486-1024, 
or send $1l9.95 plus $4.00 for shipping & handling to: 
MSI, 2425B Charming, Ste. 489, Berkeley, CA 94704. 

ELF MAGNETIC FIELD METER 
MFG. by COMBINOVA AB, SWEDEN 

e Portable, rugged, weather resistant. 

I a Locates sources 5 to 1000 Hz. 
Q Meets Swedish requirements for accuracy. 
* Programmable, stores 4000 measurements. I ERGONOMICS, INC. I 

P.O. BOX 964. SOUTHAMFIKIN, PA 16966 1215) 357-51241 FAX Inn 3 m U  

I Carnegie Mellon University I 
Department of Engineering & Public Policy is seeking 
engineers interested in pursuing dcctoral studies orpost- 
doctoral research on technicnl and policy issues related 
to possible health effects of 60 Hz fields. Familiarity 
with power systems and good English skills are essen- 
tial. Send resume, references, and writing sample to: 
Prof. M. Granger Morgan, EPP, Carnegie Mellon Uni- 
versity, Pittsburgh,PA 15213. 

I I 1 [ ] I-year subscription (6 bimonthly issues) I 
I for $250.00 ($285.00 Canada & Foreign). I 
I 
I [ I  bmonth trial (3 bimonthly issues) 

I 
I 1 for $130.00 ($150.00 Canada & Foreign). I 

[I-..- back issues, 1981 -1 989, 
I 
I 

$95.00 per year ($100.00 Canada & Foreign). I 
[U.S. Funds Please] I - 

I Order from: Microwave News, PO Box 1799, I ' Grand Central Station, New York, NY 10163, I 
1 (212) 517-2800. I 
I I 
I Name I 
I institution 1 
1 Address I 
I City 

State Zip 
I 
I 
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NIH Seeks EMF Research Proposals 
Three States Consider Power Line Bans 
State and Local Actions: 

California Colorado. Connecticut - 

, I  

Iilinois - Maine . Massachusetts - 
Missouri. Oregon - Washington 

l I  

Pennsylvania PUC Forced To Review EMFs 
Power Line EMFs Scrutinized in Australia 
Florida To Revisit ROW Limits 
Annual DOE EMF Research Review 
Mefa-Analyses Point to Health Risks 

Computer industry Seeks VDT EMF Limifs 
Over-the-Horizon Radar Cutbacks 
BENER Digest Is Back 
ELFand RF/MW Measurement Notes: 

Residential Surveys - EPRi Dosimetry 
Workshop. New ELFand RWMW Meters 
National Testing Group. Resources 
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SAB Subpanei Members 
Bromley on EPA Cancer Report 

FROM THE FIELD p. 12 
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Teil on EMF Exposures in Office Buiidings 

UPDATES pp. 14- 15 
EMFSensitivity Meeting in Sweden * 
Guimond Leaves EPA ORP "Bosfon 
Globe" Takes VDTPrecautions New Editor 
at "Journalof Bioeiecfricity" Batteiie 
Workshop on EMFs and Policy and more... 

CLASSIFIEDS pp. 15- 16 

EPA's SAB Panel Seeks 
To Downplay EMF-. Cancer Link 
Members oftheEnvironmentalProtection Agency @A) Science Advi- 

sory Board's (SAB) panel on electromagnetic fields (EMFs) plan torecorn- 
mend a weakeningof the agency's finding that EMFs are a"possible,butnot 
proven, cause of cancer in humans" ( s e e m ,  NN/D9. 

The panel, oEcially kncwn as the SAWS Non-Ionizing Elechic and 
MagneticFields Subcommittee, held its secondmeeting, April 12-13 in San 
Antonio,TX, toreview EPA's draftreport, Evaluation of thePotentia1 Car- 
cinogenicity of Elecbomagne fic Fieldr. 

Many panel members arguedthattheexecutive summaty oftheEPAre- 
port assumes an increased cancer risk, which is not supported by the rest of 
the document, and that, in general, the report reveals abias toward a positive 
association between EMFs and cancer. Dr. Bary W i  spoke for many of 
his colleagues on the panel when he recommended that the report should be 
made6'alot less inflammatory."Intemtingly,thefomalcl~~cation of the 
cancerrisk,ahotlydebatedissue whenthedraftwasfixstreleasedinJune 1990, 
was hardly mentioned (seeMkW, WW). 

SomeEPA staffers, however, left the meeting believing that the panel's 
recommendation to include recent studies showing an EMF-cancer l i -  
particularly the one by Dr. John Peters of the University of Swthem Cali- 
fornia in Los Angeles, and several on male breast cancer(see MWN, J/A!30, 
J/F91 and Ml.491)-would smngthen the report's conclusion of an in- 

(continued onp.12) 

Congressional Panel OKs EMF Funds, 
Cautions EPA on Cancer Reaort 

The U.S. House of Representatives' Committee on Science, Space and 
Technology has authorized $2.2 million for electromagnetic field (Em 
research. In the process the committee warned Environmental Protection 
Agency (EPA) AdminislratorWiReilly that thecredibility of theagen- 
cy's draft assesment of EMF-cancer risks is W i g  h t e n e d  by White 
House "intervention" and by indusay-related lobbying. 

Thecommittee's Subcommittee onEnvironment, chaired by Rep.James 
Scheuer @-NY), is planning a hearing on EMFs for late July, a u x d n g  to 
a congressional aide. It was originally scheduled for June 25 but was post- 
poned to allow slaff more time for preparation. The agenda has not yet been 
set Last year, the Scheuer subcommittee held a hearing on EMF funding 
leeislation (see MWN. JlA9001. " - ~ ~ ~  ~ . - ~ ~ ~ - ~  , ~ , ~  -.,. 

On May 22, the committee approved without significant opposition an 
amendmentbyRep.GeorgeBrown@CA),thecommitteechahan,piving 

(continued onp.14) 



ELF NEWS 
u Power Line Talk N 

The number of cancer clusterr; anecdotally linked to EMFs 
continues to grow (seeMWN. S/090), with three new clusters 
reportedinCaliforniaandoneinPennsylvania In kesno, CA, 
school officials have agreed to dose part of an elemenlary 
school within 110 feetofa230 kV powerline. "Even though we 
don't have conclusive evidence, we are going to move ahead," 
thc school dishict admiimtor told TheFresno Bee (May 15). 
The decision came after teachers and parents protested, charg- 
ing that ten teachersandaideswhoworkedin the ten classwms 
closest to the line developed c a n c e r 4 0  have died-during 
the past decade. In Garden Grove, CA, 11 of 65 Pacific Bell 

son, Lucius Sinks and Margaret Tucker-violated NU limits 
on ontside income by testifying f a  the New York Power Au- 
thority and wae later reprimanded (seeMWN. S m 8 ,  N/D88, 
J/F89, S/089 and J/F91). "Wemisjudged the political sensitiv- 
ity of the sitnation," Stonehi said. In an interview with The 
Scientist (May 27). Stonehill saidthat, "At the time, we thought 
weknew what the scientific evidence said about the issue. But 
it later became clear that we didn't know the answers." 

employees who workedhab~mentofiicedevclopedcancer. Two new EMF mitigation research projects arc under way. 
while there were no cases among the 75 workers on the ncxt PowerTechnoIogies,Inc. 0 . o f  Schenectndy, NY, submit- 
flwr. The basement office is adjacent to a room in which 
elecaicity brought into the building is converted to run tele- 
phonesystems(seea1sole~erhmRichardTeU onp.12). VDTs 
are also used in the basement "I do believe these ~MFs.1 could 
very possibly have something todo with it," one worker told the 
AsmiitedPress's (AP)LeeSiegel, whoreportedon thecluster 
in a threepart, widely-syndicated story starting on May 5. Pa- 
cific Bell officials told Siegel that they never thought to meas- 
ure EMFs firom the power room or from the VDTs. A union 
official has suggested sevedpossible causes of the cluster, in- 
cluding automobile emissions from wailing cars lined up near 
abasemeutoffice window. In San Jose, CA, county health of- 
ficials are planning to study five cancer caw--four of which 
havebeenfatol-inanofficebuildingnearapo~erline~a~c~nl- 
ing to an AP report appearing in The Las Angeles Times (May 
23). Previous investigations addressed the building's air and 

ted the winningpmpd to the Florida Department olEnvi- 
ronmentaIRegulation @ER).Theone-yearcontract isnot yet 
final, but sources say it is l i l y  to be for acveral hundred 
thousanddolIars. According toDr. Kenneth KIainofEnergetics 
inColumbkMD, whoismanagingtheprojoctfortheDER,PII 
will review current and proposed mitigation l i i  designs  
looking at both overheadand underground options-4 eval- 
uate their effectiveness in Florida's environment of high salt 
sprayandfxzquentlightning. (Kleinllsedtonm theDOE'sEMF 
pmgmm.)PIlwiLlrecommend twomitigation dwignseechfor 
230 kV and 500 kV lines. Funding for the study will come out 
of $1 million provided by the Florida Elechlc Power Coordi- 
natingGmup,autility lobbyingassociation. IT1 isanemploy- 
ee-owned company formed more thnn a decada ago by f m e r  
GEwoikers.Onamuchmallerscale,onMnrch 11,EPA hired 
ICF, Inc., a Fairfax, VA, consulting T i ,  lo aw#8 which con- 

waterquality.InScrantoa,PA,residentssuspectthatfourcases sumer product manufaculrers are taking steps to reduce EMFs. 
ofcancerandfivescasesofHodgkin'sdiseasewi~oneneigh- So far, only VDT makers and elecuic blnnkct companies are 
borhd were caused by a nearby 69 kV power line. "It's very 
iiightening and there's too much for it to be a coincidence:' the 
mother of a 10-year-old with lymphoma told the Sun@ In- 
dependent (January 13) of neighbaing W h B a t r e ,  PA. At 
the residents' urging, US. Senator Arlen Specter @-PA) has 
asked the Centers for Disease Contml to investigate. Pennsyl- 
vaniaPower & Light, which owns the line, has agreed to work 
with local residents on a panel to consider how to resolve the 
controversy. Suanton Maya Jim Comors brought the local 
concern to a national audience when he testified in January 
before EPA's Science Advisory B w d  panel evaluating the 
agency's EMF report ( s e e m ,  J/F91 and p.1). 

Rumors that theNational Cancer Institute (NCI) has banned 
its scientins fmm appearing as expert wilnesses on EMFs have 
beenconfmed(seeMWN,J/F91). Dr. Elliott StonehiU,NCl's 
chief ethics officer, told MicrowaveNovsthat the NCI now has 
a policy of denying requests h m  staff members to testify in 
EMF cases. In 1988, three NCI scientists-Drs. Stuart Aaron- 

changing their products because of perceived consumer con- 
cerns about EMFs, reports an EPA staffer who declined to be 
identified The limited fmdings have led EPA officials to ques- 
tion whether the informal survey should mntinuc, he soid. At 
most, EPA expects to spend about $25.000 on the effon...On 
September 10, Washington state'sEMF task force will hold a 
oneday symposium in Seatlle to address EMF mitigation 
techniques. ?hemeeting is Freeandopen tothe public. By Janu- 
ary 1992, the task force, as required under state law, must m- 
ornmend to the legislature ways to reduce human exposures to 
EMFs (see MWN. W190). For more mformaion. conmacr Patti 

Congressionalcloutrests incommiueechairmanships,and two 
new chairmen have EMFs on their agendas. Rep. George 
BrownpCA), whoisnowrunnhgtheHouseScience, Space 
andTechnology Committee,has shownacontinuing inkrestin 
EMF health effects and recently sponsored an umcndment 
aUocating$2.2million forEMFresentch. Brown's smff rcprt- 



edly hasmetwith other membersof thecommitteeinterestedin 
EMFs, including Rep. James Scheuer @-NY), whose Sub- 
committeeon Environment is planning a hearing on EMFs f a  
late July (see p.1). The resignation of Rep. Morris Udall @- 
AZ) hasputRep. GeorgeMiUer @-CA) inchargeof theHouse 
Intaior and Insular Affairs Committee. In 1987, Miller held a 
hearingonthehealtheffectsofpowerlines,pmm~mgthaL'We 
arenotgoingtolettheissuedie"(seeMWN,NP871. Millerhad 
scheduleda hearing formid-January to investigatechargesthat 
the White House had interfered with the release of EPA's draft 
review report on EMFs and cancer (see MWN, NP90 and J/ 
F91); it was canceled because of the start of the Persian Gulf 
war. AMilleraidetoldMicrowaveNovs thatEMFs"areonour 
agenda. It'sanissue thatwe will continue to lookinto." Among 
the Interior Committee's members areRep. Peter Kostmayer 
(D-PA), who held a hearing on EMF research last spring (see 
MWN, WAN). What all this adds up to is a growing likelihood 
that EMFs will athact unprecedented attention in the 102nd 
Congress. 

emergingas theleading candidate mcoordinatea majorpuhlic- 
privateEMFresearchprog;im(seeMWN. M/A9l),theinstitute 
is drawing scrutiny from all sides. Some who argue that federal 
funds should be kept sepante from industry supponare circu- 
lating an article that is critical of the HEI's public-private pro- 
gram on asbestos, Health Effects Institute-Asbestos Research 
(HEI-AR).InCTheHEI-AR: Who is MfectingWhom?" (Asbes- 
ioslssues. Janua~y 1991). aUomey ~ d w a r d  westbrook of the 
Charleston. SC, law lirm of Ness, Motley, Loadholt, Richard- 
son & Poolequestions the project's closeddooroperations, the 
use of paidasbestos indushy witnesses on HEI-AR's scientikic 
review panel and the project's "resistance to any criticism, even 
consmctive criticism." Westbrook concludes that HEI-AR 
should face congressional scrutiny if it refuses to change its 
ways. Dr. Andrew Sivak, HEI's executive director, shrugsoff 
thecharges. "I am confident that when the HEI-AR report is re- 
leased,theunbiasedmtureof thepanel andthe fairandhalanced 
contentofthereportwillbeapparent,"hetoldMicrowmeNews. 
Onanotherfront, aNew Jersey EMFactivist is startingaleuer- 
writing campaign "to legislatures throughout the U.S. to stop 
[the HE11 from becoming a middleman in the EMF arena." In 
aleuertofellow activists,Eileen Kotter of theCenterforPublic 
Information on Electromagnetic Radiation in East Brunswick, 
NJ, wrote that, "Allocating DOE and EPA EMF research mon- 
ies to an organization with no previous experience in this area 
has many people wondering who sfaged this event" 

TheHEIwillholdtheheGrsrmeetingofitsfessibility study group 
June 11-12at theBostonianHotelin Boston,MA.Inearly May, 
Dr. Richard Setlowof theBrookhavenNationalLabsin Upmn, 

NY, agreed io serve as chairman of the project's feasibility 
study committee. Setlow is best known forhis workon ionizing 
radiation, though hepreviously chaired aNational Academy of 
SciencesNationalResearch Council panelon ELFeffects (see 
MWN,WA89).Theothercommimmemhare:NWsPeter 
Blumbag, CharlesEhret of GeneralQuonobionics,Inc.; The 
odore Li ta ia  of the Catholic University; Ma& Misakian of 
theNIST; W i  Moloney of Boston's Brigham &Women's 
Hospital; Richard NucciteUi of the University of California, 
Davis, Russel Reiter of the University of Texas Health Science 
Center, San Antonio: Jeffrey Saffer of the JacksonLabora~, 
David Savia of the University of North Carolina, Chapel Hill, 
Asher Sheppard of the VA Hospital in Lorna Limda, CA; 
Thomas Tenfade of Bauelle Lab; and James Weaver of MIT. 
TheHEIhasalsosetupanObseryers' Study Committee,which 
includes representatives from the CDC, DOE, EPA, EPRI, 
FDA's CDRH, NCI,NIEHS,NIOSH, SouthwestResearch In- 
stitute and the House of Representatives' Subcommittee on 
Environment According to E l ' s  Sivak, a draft research plan 
should be completed by November. The HE1 has closed the 
meeting to the &s because, according to Sivak, participants 
should havea"candid, open discussion." Sivkalsosaidthatthe 
institute still has not m i v e d  fnnding from EF'A, though he is 
confident that it will come through any day. 

The FDA's CDRH has setup aworking group tocoordinate the 
agency's work on ELF fields. According to the center's Dr. 
Alan Anderson, five different offices at the CDRH handle at 
least oneaspect of ELFEMFs and the working group will "en- 
sure coordination." Another CDRH staffer participating in the 
working group noted that its formation is G i n d i d o n  that the 
center is paying "a little more attention" to EMFs. 

Residents of Beckton, in east London, UX., are campaigning 
toremovea400kVoverheadpoweslinewhich they believehas 
caused incmed rates of cancer and a case of mild epilepsy, as 
well as headaches, depression and lethargy. There is "a buildup 
of tensionand fear"aroundEMFeffects, theBecktonResidents 
Association's chairman, Gordon Marcham, told The Indepen- 
dent, a daily newspaper. He added, "Nobody will buy your 
house."Natioual Grid, theBritish elechicitydistributioncom- 
pany, estimates that itwouldcostas much as fM) million ($102 
million) to bury the line. The company insists that the Iink b e  
tween EMFs and ill health is unfounded. But Powematch, a 
British watchdoggroup,calculates thatEMFexposure from the 
power line is almost 150 times greater than the threshold level 
at which health is affected, based on epidemiological studies. 
Concern in England over the health effects of EMFs made 
headlines a yearago, when Great Yannouth, acity on thecoast 
of East Anglia, rejected a proposed overhead transmission line 
(see MWN, JIA90). 
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ELF NEWS 

NIH Seeks Proposals 
for EMF Research 

Citing widespread public exposures to extremely low fie- 
quency (ELF)electrornagneticfields (EMFs) and growing con- 
cerns about the'u possible hazards, the National Institutes of 
Health (NIH) is soliciting proposals for research on ELF EMF 
bioeffects The request was issued "to encourage and foster 
investiw-initiatedbasic andappliedresearch on the possible 
health effects of EMFs" fmm power lines and appliances, ac- 
cording to the program announcement 

The National Institute of Environmental Health Sciences 
(NIEHS), theNational Institute of Neurological Disorders and 
S W  (NINDS) and the National Institute of Child Health and 
Human Development (NICHD) published a joint request for 
EMF pmposals fmm individunl researchers p o l )  and fmm 
young investigators (R29) in the May 17 NIH Guide. 

'Wean: hying tosolicit thescientifrccommunity tobecome 
more involved in lhis area." NIEHS's Dr. Michael Galvin told 
Microwave News. He stressed that, even though NLEHS closed 
down its internnlresearch efforta few yearsago, theinstitute is 
'bery interested in receiving applications" (seeMWN. JIA87). 

Galvin's call for proposals was echoed by NINDS's Dr. 
EugeneStreicher.'~reisafeelingthatNlHisnotsympthet- 
ic to EMF proposals, but that is not n d y  so. We are 
genuinely he &din atelephone interview. Howev- 
er, Streicher noted that there is no money earmarked f o r m  
research and that applicants wiU have to compete with al l  those 
submitting proposals for dl other research areas. He amibuted 
the impetus for the NIH initiative to congressional interest 

"It'sagoodsign, butitwouldbeevenbeUerifNlHsetaside 
a pot of money exclusively for EMF research:' Dr. George 
Harrison of the University of Maryland School of Medicine in 
Baltimore told Microwave News. 

Some researchers are expressing concern that most of the 
review panels donot have exptke inEMFs and therefore may 
not be in a position to judge proposals adequately. 

Nevaiheless, there already are signs that the climate for 
EMFresearch at NTH is changing. NIEHS recently awarded a 
five-year, nearly $2 million grant to Drs. Ann Henderson of 
Hun@ College and Reba Gwdman of Columbia University, 
both in New York City, for a study titled, "Dces Exposure of 
Human Cells to EMFs Cause Cancer?" 

In addition,&. Stephen Cleary of VuginiaCommonwealth 
University in Richmond has received an $834,000, four-year 
grant fmm NIEHS to study ''Radiofrequency (RF) Radiation 
Cellular Mechanisms." Cleary told Microwave News that he 
willusethemoney "todeterminethemechanism ofRF-induced 
cell proliferation" (see MWN, MI.490). 

In its May 17 announcement (PA-91-53), NlH called for 
basic research pmposals which are designed to: 

A. Determine the effectshnechanisms of action of EMFs on 
cellular responses such as DNA synthesis. modularion of ion 
binding and interaction with hormones and growth factors. 

B. DetPrmine the effects on cancerprocesse~ in vivo md in vim. 
C. Determine the effects of E M S  on ~ n c t i v ~ d e v e l o p -  
mental andnervous systems invivo and in vim. 
D. [Develop] w e l l c h a r a c t d  EMF exposure systems for 
assessing biological effects. 
WhenBskedtomparetheNIHpmgramtothatofthe 

Electric Power Research Institute and the one bemg developed 
bytheHealthEffectsInstihlte,Gnlvin&dthattheNIHpmgrnm 
wiUhavea"broaderfocus."adding thaS'Wemgoingtoletthe 
scientific community determine the areas we address." 

In late 1988, theNationalCancerInslitute (NCI) announced 
that it would sponscu an epidemiological study of the possible 
linkbetween childhoodcancerandEMFs (seeMWN.JlF89). At 
that time, a number of N U  scientists dismissed EMF health 
risks as paid wimesses, later prompting NCI ethics officials to 
bar N U  staff from consulting on EMF issues (see p.2). 

Last year, the National Toxicology Prognm, in which 
NIEHS is a participant, announced plans for a $6-10 million 
program for animal studies on the reproductive, developmental 
and minogenic effects of ELF EMFs (see MWN, SlO90). 

Inquiries should be directed to: Dr. Michael Galvin, Pro- 
gram A d m i n i i r ,  Scientific Programs Branch, NLEHS, PO 
Box 12233, Research Triangle Park, NC 27709, (919) 541- 
7825; Dr. Eugene Sneicher or Dr. Watson Alberts, Division of 
Fundamenla1 Neumsciences,NINDS,Federal Building, Room 
916, Belhesda, MD 20892, (201) 496-5745: and Dr. Felix de la. 
Cruz, Chief, Mental Relardation and Developmental D i i -  
ties Branch, NICHD. EPN, 631. Bethexla, MD 20892. (301) 

~ ~ 

496-1383. 

Three States Consider Power 
Line Moraforiums 

State legislators in Michigan, Rhode Island and Tennessee 
haveinaoduced bii to ban powerlineconstruction tempormi- 
ly. The proposed moratoriums are part of a flood of state and 
id ac&& to regulate EMF expo&es (see opposite page). 

XkRhode Island Senate andHouseof Represmtatives are 
expected to vote on moiatorium legidation berm the current 
~ionendsinJune.whiletheMichigan andTennesseepropos- 
als will probably not move out of committee, sources say. 

Rhode island Bills out of Committee 
The Rhode Island legislation, inaoduced by Senam Mi- 

chael Lenihan and Rw. Steve Hernandez, both Democrats. 
~ouldimposeathree-~&banonnewpower~above60k~, 
to allow time for research e f f m  "to Wblish whether expo- 
sures to WMFs] caused by elechical utility generating &d 
transmission facilities present a risk to the health, safety and 
welfare of the citizens of Rhode Island." The legislation has 
been passed by the Senate and House Health, Education and 
Welfare Committees and is awaiting further action. 'The fact 
that the evidence is inconclusive is enough to warrant a mora- 
torium:' Hernandez told Microwave News. 

The Nanaganseu Electric Company, which will be forced 
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Other State and Local EMFActions 
Cities and states across thenation are moving to study, regulate and mitigate electromagnetic fields PMFs), mat ing a fload 
of state and local legislation. At the same time, utility regulators are responding variously, funding research and requiring 
changes in transmission line designs, among other moves. Mohammad Hamnunaman of theNational Regulatory Research 
Institute (NRRI), writingintheNRRIQuarterlyBuNerin (12.pp.47-56,March 1991), mncludes thaf'Thepublicc~lcemover 
health risks due to EMFs continues to grow and is likely to become one of the imponant envimnmental@blic health issues 
of the nineties." Described below are a number of recent actions taken in response to the gmwing public concern over E m s .  
(See also MWN, W 8 9  and p.4.) 

Ca[rromirr..Senam Herschel Romthal's SB 920. inaoduced 4331 woulddirect theEnergy Facilities Siting Council to imesti- 
March 8, wouldrequire the Public Utilities Commission (PUC) to gateEMFhealtheffects.mitigationtec~esandpossiblesiting 
wnduct a $4 million research and education program on EMF guidelines withup to$Zmillion frompublicutilities. Rep. R o b  
health effects, with up to $2M),WO wming fmm the state and the Kouera and Senator R o b  h d ' s  H 2629 would "enhance 
balance to be paid by utilities. The research would determine public participation m energy planning decisions." Rep. Lida 
~hethaEMF~sedwolkenorchildren~dingschoolsclose Harkins's H 3528 would empower the wmmissionaof the De- 
to high voltage power lines are at risk. The bill would also direct parimentof LaborandIndustry toestablishvideo display terminal 
stateowned utilities to develop mitigation techniques and pro- ~IYT)EMFstandardsandwouldrequireemployersofmorethan 
grams to respond to customer EMF inquiries. The Senate Energy 25 people to offer pregnanI women alternative work 
and Utilities Committee amended and approved the bill by a vote 
of 6-0 on April 23. Missour&On January 15. citing fears of EMF health effects on 

people and animals, the Linn Creek Board of Aldamen passed an 
Colomdo ...On March 12, the Public Service Company (PSC) of ordinanceprohihitingthemnsrmctionof any 161 kVhmmission 
Coloradoarmouncedrharitwilltunda$55.WOlitera~miewon lines,therebyblocldngthemns~tionofa3.2-mileline.7~f~t 
EMFhealtheffects. Fiveexpens from the University of Colorado, of which would have passed thmugh the town 
Colorado Stateuniversity and the University ofDenver willdirect 
theindependeutanalysis,accordingtoPSCspokesmanMarkStutz. Orrgonl.SenatorGra~~'sSB861wouldrequireutilities 

to wnsider mitigation mhiques when building high voltage 
ConnecticuL..Senate Majority Leader Cornelius O'Leary is spon- power lines and would direct the Energy Facility Siting Council to 
soring SB 633. which as ameuded, wouldrequirepubticutilitiesto set up a wmmittee to monitor EMF research The bill has been 
wnuibute $150,MX) to an exisling EMF task f o m  for a literature approvedunwimously bytheS~.AwmpanionbiU.HB 3282. 
review to set state EMF r e d  prio~itics and to hire experts to was proposed by Reps. Bi i  Dwya and Lisa Naito. Naito also 
develop apolicy of prudentavoidance.Thebil1 wasreportedoutof introduced HB 3363, which would q u i r e  that the results of any 
wmmitlee and will now be w~idcred  by the full Senate. study of EMF health effects by a stalefunded orgmhion be 

+ed to the legislabne. Rep. Thomas Mason's HB 3227 would 
IUinois..OnAprill?, Senator AnhurBamanintroduced the Safe require the Dcpanment of Human Resources to study the effects 
PowerTranmtissiouAct.SB 1436, whichwouldrequireutilitiesto of EMFs fmm. among other sources, television, radio, dlular, 
relocate any high voltage trwsmission line that is within 5M) feet micmwave and satellite communications kmsmiften. 
of an elementary or secondary school and which wouldset a2mG 
powerlineEMFlimitforresidentialproprty.Noacti~nisexpected Warhin@n^Sixbillsad~mgcancemsovapowerlinesiting 
thislegislativesession, according to aspokesmanforBm an.... On and EMF health effects were intmduced during the legislative 
February 5. the town of Wilmette passed an ordinance limiting session, which ended in April. Rep. Bill Grwt's HB 1613 would 
EMFsfmm anewChi~~goTransitAuthoritysubstatiouto2mG at have given jurisdiction over power line siting to the Energy 
the edge of the proputy. Facility Site Evaluation Council. It also may have mulled the 

power line siting initiative appmvedby Whatcorn County v o w  
Maine ...On February 20, Rep. Conrad Heeschan inmduced LD inNovember (seeMWN. N/WO). Rep.BruceHolland'sHB 1547 
703, which would require EMF warning signs on all pad-mounted would have prohibited increases in EMF levels fmm new or 
aansformers andutility substations.Thebii wouldalso require the upgmdedlines.Bothbills, nlongwithSB 5877. SB5680, SB 5714 
Department of Health and Human Services to mvey ELF expo- and HB 1 1 9 M  addressing EMFs-died m wmmittee. Mean- 
sures in and amund elementary schools and to report back to the while. House Joint Memorial 4007, urging the President of the 
legislature by March 1,1992. The bill was approved by the House United Stales and the U.S. Congress to provide"additional fund- 
but has runinto oppositionin the Senate, according to a legislative ing to... resolve thegrowing wncan about possiblehealtheffects 
aide. fmm IEMFsl." was pass &...In February, the Bonneville Power 

Administration (BPA) placod a two-yearmoratorium on appmv- 
Massnchusem...On March 25. six members of the House of in6 new uses for tnmsrnissiou line right-of-ways (ROWs>--e.g.. 
Representatives announced the formation of the Legislative Task forplaygrounds. In apress release, theBPA explained that, "The 
FomonElocaomagneticRadiationHnzardstosmddy EMFs and to change is being made due to the wntmversy over whether expo- 
wnsider legislntive initiativ es.... Several bills pataining to EMFs sure to EMFs fmrn the operarimof highvoltageelectrical equip 
were introduced intn the IegislWe: Rep. Barbara Gardner's H m a t  is a healthhazard." 
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Pennsylvania PUC Ordered To 
Hold Hearing on 230 kV Line 

Pennsylvania's top corn has ordered thestate'spublic 
Utilities Commission (PUC) to hold a hearing within 90 
days to consider the possibleelectromagnetic field (EMF) 
health effects of a 230 kV high voltage line that the PUC 
approved in February 1990. 

On May 24, Judge Madaline Palladino mled that the 
PUC should have considered the Philadelphia Elechic 
Company's (PEW) application forthe 128-mileHeaton- 
Woodbourne line as arequest for a new use of an existing 
right-of-way (ROW) and not as an upgrade, as PECO had 
sought Until 1986, Conrail operated a 138 kV line on the 
ROW to powerits trains, according toaPECOspokesman. 
TheutilitybeganconstructionontheHeaton-Wwdboume 
line in the summer of 1990 and e-ts to complete work 
by thisfall. 

The PUC's review procedures for new l i e s  are more 
thorough, and the siting requirements are more sningenf 
including a wider ROW. The Heaton-Wwdboume line, 
which would cross parts of Bucks and Montgomery Coun- 
ties, nonh of Philadelphia, will havean ROW as narrow as 
fXl feet in some areas 

Parents Againstan UnsafeEnvimnment (PAUSE), the 
citizens' group that challenged the PUC's actions, wants 
thePUC toconsiderposs%leEMFhealtheffectsonpeople 
livingneartheR0W.Earliezthis year,theP¤JCrejected,by 
a 3-2 vote, PAUSE'S petition to reconsider its February 
1990 deciion and to hold apublic hearing. In its ruling, the 
PUC majority concluded that the scientific evidence on 
EMFs is inconclusive and did not justify reopening the 
Heaton-Woodboumedocket. InMay,thePUCrejectedan 
appeal by PAUSE. 

The PUC and PECO have not yet decided whether to 
appeal Judge Palladino's  ling. 

to postpone plans for a new 115 kV line if the moratorium is 
adopted,"~lybelievesthataansmissionlinesarenotapublic 
health problem," according to Robert McCabe, the company 
president "The legislation is an overreaction," he said in an 
April 9 letter to members of the Senate. 

The moratorium, proposed in identical b i i  in the House 
and the Senate, is modeled after an East Greenwich, RI, town 
orbcethatwasenactedinNov~ber(seeMWN.N~and 
JF91). FoUowingEastGreenwich's lead,powerlinebans have 
beenenactedinthetownsofCovenayandFoster,andarebeiig 
considered by the West Wanvick and North Kingstown town 
councils. Rhode Island Superior Court Judge Patricia Hurst 
recently nW1ed theEast Greenwich ordinance,ruling that the 
towncouncillackedjurisdictionoverpowerlinesiting. Though 
the decision will be appealed to the state Supreme Court, the 
issue will be "moot" if the proposed statewide moratorium be- 
comes law, AmatoDeLuca, the town's attorney and theauthor 

of the ordinance, told Microwave News. 

Michigan Ponders Study Committee 
1nMichigan.RepublicanRep. GlennOxenderhaspmposed 

a two-year ban on construction of power lines of 100 kV or 
more.Thebii wouldpreventtheconsmtionofa$l05 million, 
115-mile, 345 kV m i s s i o n  line from Battle Creek, MI. to 
Akron, IN, sought by the Consumers Power Company. 'The 
government needs to get involved with this issue because 
people cannot handle it themselves," Oxenda told Microwove 
News. While it is unlikely that the moratorium will be enacted 
this year, the state legislature will probably pass a resolution to 
setupajomtHouseSenatecommiUeetostudypowerlineEMF 
healtheffectsandtoissue~e~mme~onstothe1egislatureby 
December 3 1,1992, acmding to Oxender. 

At least eight towns and counties along the proposed Con- 
sumers Power line route have passed resolutions opposing the 
project, and Residents Against G i t  Emgy (RAGE) have 
asked the Federal Energy Regulatory Commission (FERC) to 
blocktheline,citingUdozensof scienW~cstudiesindicatingthat 
the emissions from high tension power lines..may be harmful 
to humans and livestock." Two U.S. congressmen from the 
state, Democrat Howard Wolpe and Republican Fred Upton, 
have voiced support for RAGE in letters to EERC. 

Tennessee Town Sets 4 mG LImlt 
Companion b i ,  proposed by Tennessee Senalor Keith 

Jordan and Reps. Beth Haltemanand Clint Calliwall Repub 
licans, would ban the consrmction of high voltage power lines 
within one-half mile of any occupied dwelling or proposed 
subdivision. The b i  would also require the slate D e c e n t  
of Health and Environment to review EMF health effects data, 
conduct studies. ifnecessary, and report back to Lhe Assembly 
by January l.1995.Thc b i  wcrereferredt~astudy commiuee 
and will probably not be passed this year. 

On April 8, the town council of Brenhvood, TN, passed the 
strictest power line EMF limit in the nation, prohibiting EMF 
"spillage" from power lines of 120 kV or greater from exceed- 
ing4mGat theedgeofaright-of-way (ROW).Theactioncame 
in response to Tennessee Valley Authority (TVA) plans to con- 
struct a 161 kV linealongside an existing 161 kV l i  thatruns 
through the town. 

The4 mG limit wasbased on TVA estimates of EMFlevels 
attheedgeoftheROWifthenewlineweretobee~wthe 
same set of poles as the existing line, Brentwd Mayor Joe 
Sweeney told Microwave News. The TVA, however, will 
continue with its plan to erect a new set of poles for the line, 
which it hopes will be operational by July, TVA spokesnan 
Frank Cason said in a telephone intedew. 

"We'll have to wait and see what happens once the line is 
energized," Cason said when asked if the TVA will challenge 
theorbce,addingthaf "Alotofpeopledown here think that 
it's unenforceable." New York State has an interim 200 mG 
edgeof-ROWmagneticfieldlimif whileFloridahasa 150250 
mG limit (see MWN, JIA90 and p.7). 
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Power Line EMFs Scrutinized 
in Australia 

In Austmlia, two new surveys of elecmmagnetic field 
(EMF) healtheffects&tahavefueledcontroversiesoverpower 
line siting and EMF exposures. 

A research review commissioned by the New South Wales 
(NSW) government concluded that no firm EMF-cancer link 
has been established but advised caution with regard to public 
exposures, while a meta-analysis sponsored by the Victoria 
Health Depamnent linked power frequency fields to a statisti- 
cally signiticant increased risk of childhood cancer. 

In February, former High Court Chief Justice Sir Harry 
Gibbs, director of theNSWInquiry info CommrrnifyNeedsond 
High Voltage T r a m h i o n  Line Development, released the 
survey results,concludingthat, '?thasnotbeenestablishedthat 
elechicfieldsormagneticfieldsofpowerfrequencyareharmful 
to human health, but since thereissomeevidence that they may 
do harm, a policy of prudent avoidance is recommended." 
Gibbs alsoadvwated"actively involv[mg] the community" in 
power line siting decisions. 

In the courseof his investigation, Gibbscontactedacadem- 
ics and community activists throughout Australia, reviewed a 
broad sampling of published studies and met with utilityrepre- 
sentativesandEMFresearchers in Canada, Japan, theU.K. and 
the U.S. Though the investigation was originally intended to 
cover 'We range of community concerns" about high voltage 
transmission lines, the 163-page report focuses p ~ c i p d l y  on 
the EMF issueof  the 177 submissions considered by the 
investigators, 122 addressed EMF health effects. 

The Victoria meta-analysis, released in December, identi- 
fied a statistidy significant doubling of the risk of cancer 
among children exposed to high levels of 5060 Hz fields. The 
annlysts,IanGordon,MilenaMotikaandDr.TerryNolan, were 
unable to arrive at any conclusions on residential or occupa- 
tional EMF exposure and cancer in adults (see p.8). 

Fo~owingtherelease~fthemeta-analysis~MaureenLyster, 
Victoria's health minister, announced the formation of an in- 
dependent panel to advise the govemment on power line EMF 
health risks. '%is is an area in which much work is yet to be 
donebeforeany conclusionscanbedmwn:'Lystersaid,adding 
that, "It is an issue that must be seen globally, notjust locally." 

Panel chairman Hedley Peach of Melbourne University, 
W.J. Bonwick of Monash University in Clayton and Roslyn 
Scanlan, acommunity health worker, will review relevantdala 
both fmm Aushalia and overseas, consult with scientists and 
meetwithlocalactiongroupsandcommunity orgMtiousbe- 
foreissuingrecommendations inlate 1992. Thegroup will also 
compile a w l  of educational material and shive to a 
better public understanding of EMFs and possible health risks. 

A spokesman for the State ~lecnicit~C!ommission of Vic- 
toria(SECV)deniedapublic health risk,statingthat,"Fmmour 
understanding, there is no association between exposure to 
magnetic fields and any health effects at any level:' according 

to The Age (January 29). a Melbourne daily. On February 3, 
MeIbourne's Sunday Herald reported that, after meeting with 
tnde unions, the SECV softened its stance and was launching 
an investigation into the potential EMF h d t h  risks faced by its 
18,000 workers. 

TheEMF health debateisnot new in Ansaalia In 1989Dr. 
Ken Joyner of T e l m  Aushalia Research Labaratories in Clay- 
ton, Victoria, called for fintherresearch into the issue and rec- 
ommended that'hogroupinthe community shouldbeexposed 
to environmental levels of ELF magnetic fields signilicantly in 
excess of those already experienced by other gmups in the 
community." Alsoin 1989,Dr.VincentDelpimof the Ausm- 
lian Radiatim Labomtory in Yallambie, Victoria, pubwhed a 
critical review of literature on the subject, concludimg that fur- 
therinvestigation waswananted(seeMWN.MlJ89 andS/089). 

AnumberofAustraliancommunitieshaveor~a&t 
transmission lines. According to The Advertiser (June 2,1990) 
of Adelaide,NSW,onepublicpmtestinWestAustmliaresulted 
in a violent confrontation between demonskitors and police. 
Part of a transmission line scheduled to run from Brunswick to 
Richmond, in Victoria, was buried following a s l m  of com- 
munity objections (seeMWN. JlA86, Sl086 and JiF87). 

Florida To Revisit ROW 
EMF Limits 

TheHori&DeprutmentofEnvironmentalRegul 
will nevaluate, but not necessarily revise, the state's elecno- 
magnetic field (Em exposure limits for new power lines as 
part of an agreement reached on March 25 with Hillsbaough 
County. The limits, which were the first state right-of-way 
(ROW) levelseveradoptedin theU.S., set maximum magnetic 
field exposure levels of 150-250 mG at the edge of ROWS. 

In exchange, thecounty has withdrawn the legal challenge 
it initiated when the limits were issued in 1989 (seeMWN, M/ 
A89). In a December 1989 suit, county lawyers stated that the 
levels were "approximately 100 times greater than the intensity 
of magnetic fields, which are suspected to increase the inci- 
dence of all childhood cancer by 30 percent and to double the 
risk of conmting childhood leu kc mi^" (see MWN, J/F90). 

The reevaluation would, however, have occurred anyway 
underFiori&law,leadinganamrney forthedepaitmentto call 
the agreement% little less than a quid pm quo." 

Buck Oven of the DER told Microwave News that the 
depa~entwilllowertheexposwelevelsifitchangesthelimits 
atall.The DER'sreview willbeclosely watchedby otherstates 
and localities that are weighingpossibleROW limits (seepp.4- 
6). New York is the only other state with an ROW limit-* 
interim standard of 200 mG (see MWN, SI090). 

''I expect the DER's decision making will be donal ,  as it 
has been in the past," Carlos Alvarez said in a telephone inter- 
view. Alvarez, who woks for theTallahassee law f m  of Hop 
ping. Boyd, Green & Sams, isrepresenting theHoridaElechic 
Coordinating Group (FCG), apower utility lobby, in the Hills- 
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Annual DOE EMF Review 
TheDepartment ofEnergy's (DOE) annual review of 

research on the bioeDTects of extremely low Fquency 
~electromagneticfields@MFs)willbeheldNovm- 
ber 3-7 in Milwaukee, WI. The meeting will be cospon- 
sored again this year by the American Public Power Asso- 
ciation and the Edison Elechic Institute. 

Objectives of the meeting are to review current re 
search, identify areas reqnirhg further study and ellcow- 
ageintanational~ationofresearch~grams.Asin 
the past, the meeting will be open to the public and there 
wiU be no registration fee. For further information, con- 
tact WILAssociates, 120 WestChwchSt,Frederick,MD 
21701, (301) 663-1915. 

borough case. 
Theattorney for Hillsborough County, Michael Skelton of 

the Tampa F m  of de la Parte and Gibert, declined to say 
whether he expects the limits to be lowered. However, he told 
Microwave News that, '%ere is a much more open mind at 
DER"thaninthepad 

Nancy Flemming, chairwoman of Concerned Citizens for 
Power Line Safety, which is based in Tampa (in Hillsborough 
County), said in a telephone interview that she is "enwmged 
because the DER is willing to work with us on this issue. We 
would ratha work something out without litigation." But, she 
added, "IFtheDER does not come up with adequate safety stan- 
dards,we~encolnagethecountytogobacktocourt"Asked 
todefine"adequate:'shesugga~tedalimitof 1.5mGattheedge 
of ROWS 

The March 25 agreement is sealed and contidential, but a 
c q y  was obtained by Micravave News. It states that allof the 
parties agreed that theirresotlrces"wouldbe more productively 
expended" in reviewing the DER rule than in litigation. 

The department must complete its review by June 1,1992, 
at which time Hiusborough County can reinstate its legalchal- 
1engeifitisnotsafisfiedwiththeoutcome.Ovensaidthedepan- 
ment will recommend a work plan to the state Environmental 
Regulation Commission in July. In addition to the DER and 
Hillsbornugh County, the agreement was signedby the Florida 
Power Corp. 0 and the FCG. 

The DER's 1989 limits for new lines are 150 mG for lines 
carrying up to 230 kV, 200 mG for most 5W kV lines and 250 
mG for certain double-circuit 500 kV lines, all applied at the 
edges ofROWs. For elecmc fields, thereis a2kVIm limit at the 
edges of theROWs at all three line loads and 8.10 and 10 kV/ 
rnlimi&respectively,forthethree typesoflines,ontheROWs. 

There are separate limits for the 500 kV Lake Tarpon- 
~leentransmissionline,panofwhicbmthroughHiilsbor- 
oughCounty,asaresultof negotiationsbetween thestatesiting 
Board and the FPC daily maximums of 35 mG and 24 mG 
undernormalloadconditions wheretheROWsare 1Wfeetand 
190feet,respectively.Levelsashigbas229mGat 1Wfeetand 
154 mG at 190 feet are ~ermitted for uv to 15 hours per year. 

Thelevels are controversia1,partly because they are signif- 
icantly higher than limits the DER had pmposeda yearearlier. 
In June 1988, the DER recommended daily average and mar- 
i m m  magnetic fsld levels of50 mG and 100 mG, respectively 
(see MWN, M/J88). At the time of the release of the f i i  
standards, DERofficialsexplained that thelimits werebasedon 
engineering--not health-factors (see MWN, WA89). 

The 1989limitsresultedfroma1983lawdirectingtheDER 
todevelop public safety requbments fortrammission lines fol- 
lowing several siting disputes (seeMWN. J/A83). In 1986, the 
Siting Board refused to approve the Lake Tarpon-Kathleen 
line, in part because the DER had not yet adopted EMF limits 
(see MWN. m 6 ) .  That decision was overturned on appeal 
(see MWN, ND87). 

Hillsborough County first Hed suit challenging the state 
limits in March 1989--charging that the levels were "notpro- 
tective of public health" (seeMWN, WA89)-but temporarily 
withdrew the suit soon after. Thesuit was reinstatedin Decem- 
ber 1989. In mid-1990,thecounty soughtandwon a postpone 
ment of the scheduled administntive hearing to April 1,1991. 

Me fa-Analyses Point to 
EMFHealth Effecfs Link 

Dozens of individual studies point to an electromagnetic 
field (EMF) health risk, but others do not. Now, five teams of 
researchers have combined the data from similarly designed 
studies and have found that these meta-analyses do support a 
link between EMFs and adverse health effects. 

An Austlalian meta-analysis of epidemiological studies, 
cwnmissionedby the Victaia Health Depment  and directed 
by Dr. Teny Nolan of the Royal Children's Hospital in Mel- 
bourne andstatisticians Ian Gordon andMilenaMotika, both of 
Melbourne University, found that children exposed to fields as 
lowas3 mGweremorethan~aslikelyasconmlstodeve1- 
opcanw--asatistidy significant increase. Themearchers, 
who released a series ofanalyses in December, could not come 
to any co11~1usions for adult residential or occupational EMF 
exposures (see also p.7). 

InasimiliareffGEdwardWashbumandresearchersatthe 
Harvard School of Public Health in Boston, MA, along with 
colleagues from the Mount Sinai School of Medicine in New 
YorkCityandfrom theUniversityofPennsylvaniainPW1- 
phii found that living near power lines was linked to highea 
r isksofall the~ofcancerthattheyexamined,~dingto 
science writers Barbara Culliton and Robert Pool in the F&N- 
ary 21 issue ofNature. Theassociation was statistidy signif- 
icantintwocases-adoublingoftheriskofcentmlnwvoussys- 
tem cancer and a 50% inaease in the risk of lymphoma The 
resea~~hem also found inma?& risks for leukemia, chiidhwd 
leukemia and childhood lymphoma Washbum presented pre- 
liminary results on Febluary 15 at the annual meeting of the 
Amaiwn-tionforthe Advancementof Schm@AAS), 
in Washimgton, DC. 

Dr. Georze Hutchison. retired from the H a ~ ~ a r d  Schwl of 



-- 

Public Health and now based in Louisville, KY, presented his 
own meta-analysis at the February Electric Power Research 
Institute epidemiology workshop in Carmel, C k  He 
concluded that evidence for acausalassociationbetweenEMF 
exposure and cancer is g e n d y  weak (see p.13). Hutchison - found a statistically signifcant EMF-cancer link in nearly 
every group heanalymGincluding an overall 33% increased 
risk of leukemia for children with residential exposures and a 
24%increasedriskofcentralnervoussystemandbrain cancers 
for adults with occupational exposures. Nevertheless, Hutchi- 
son downplayed these results, singling out a 144% increase in 
the risk of central nervous system cancer among children with 
residentialEh4F exposurea as the only result which"@its to a 
possible miation." Hutchin's paper will appear in the 
proceedings of thecarme1 wokshop to be published by EPRI. 

In a meta-analysis of laboratory studies, Dr. Kay KimbaU 
"found some statistically significant changes in blood chemis- 
try forsmallanimalsexposexito [extremely low frequencylELF 
fields," she said in a telephone interview from her office at the 

HIGHLIGHTS 
U.S. Computer Makers Push for 

Ammican computer manufacturers areleadingadrivetoes- 
tablish U.S. and Eumpean computer industry guidelines for 
electromagnetic field (EMF) emissions from videodisplay ter- 
minals (VDTs). The effort comes in response to consumer de- 
mandforlowemissionVMSandagrowing~~emthat~es~ 
theindustry developsitsownem~io~~~guidelines,other~ strict- 
e~ limits may be widely adopted. Apple Computer, Digital 
Equipment Cap. (DEC) and IBM are the campaign leaders 

m m p c ~ i s f ~ g ~ t o w r i t e g u i c l e ~ i t  
Ends wqtable because Sweden's VDT EMF limits specify 
electric field levels that the indushy feels are too strict and be- 
causeproposedNew YorkCity BoardofEducation pwchasmg 
guidelines for VDTs may bebased on magnetic field levels that 
areeven lower Ihan the Swedish emissions limits. John Chubb, 
who in late April left IBM to join Apple in Cupertino, C A  said 
that the industry must realize that, "If we don't come up with 
something soon, we're going to pay the consequences." 

In a telephone intmiew, Chubb said the Swedish guide- 
lines are 'Woming a de facto standard in the U.S." because 
they areatheonly lhig that custome rscan quote."ThcSwedish 
guidelines wen: developed by the National Baud for Measure- 
ment and Testing, known as MPR--its name was recently 
changed to the Swedish Board for Technical Accreditation, or 
SWEDAC(seeMMn,S/088,W89andS/090).U.S.compul- 
er industry officials contend that the Swedish electric field 
levels are unachievable using c m n t  technology. 

The move toward U.S. VDT guidelines is progressing de- 
spite a setback in Match, when the Institute of Electrical and 
Electronics Engineers' (IEEE) P-1140 working group rejected 
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BaylorCollegeofMedicineinHouston,?XKimWwhoalso 
~ n t e d p r e 1 i m i n a r y r e s u l t s o f h e r w o r k a t ~ S  
meeting, mmbmed data from 40 different experiments by six 
researchers. Of the seven effects sheexamined, she observed a 
statistically signif~cant asxiationbemeen electric fieldexpo- 
sure and decreases in total blood protein, as weU as a "border- 
line" statistically signiKcant association with eusenophil de- 
creases 

Dr. Andrew NIarinooftheLo~aStateUniverSity Uedi- 
cal Center in Shreveport combined data from eight different 
multi-generational experiments conducted in the last 15 years 
and found that mice exposed to power frequency electric fields 
had a 30% chance of altered development In a paper recently 
pubMedintheJow~1ofBweIectriciry(931,1990), 
Marino also revealed that the exposed mice were 36% mom 
likely to exhibit an inneased variance in development-indi- 
cating that extremes in body weights, both high and low, were 
mom likely in the exposedanimals. (SeeMWN. MA86 andN1 
D87.) 

EMF limits that specified the same magnetic field l ~ e k  as 
MPR/SWEDAC but less stringent electric field limits (see 
MWN, WA91). Those levels are now appended to the draFt P- 
1140measur&ntprotocol f o r ~ ~ ~ & e r n e l ~  low f?equency 
(ELF) and very low frequency (VLF) fields. Final IEEE action 
on the document is expected in mid-June. 

The emissions limits may be e n  up by another IEEE 
working group, according to Dheena Mwngilan of AT&T in 
Holmdel, NJ, the chairman of P-1140. 

At a May 9 meeting in Washington, DC, initiated by IBM 
andDEC, thekputerand BusinessEquipment Manufactur- 
ers Asmciati0n.a WashingIon,DC, Iradegroup,decidedtopU 
its members on whether to endorse the P-1140 draft document 
In addition, IBM has asked the European Computer Manufac- 
turers Association (ECMA) to adopt the P-1140 limits. EC- 
MA's Technical Committee 2.0 on Elecmagnetic Cornpati- 
bIlity,wheduledtomeetby early Jme,hasWChubbto&t 
a paper explaining the mionale for the guidehw. 

The P-1140 protocol will be issued as either a one-year or 
two-year trial-use standard, which require8 a less extensive 
IEEEreviewprocers thanwouldaregular standardlnaddition, 
a trial-use standard is easier to revise, according to P-I 140 
member Don Heinnan of AT&T, also in Holmdel, NJ. The 
document is "on a fast hack," he said. 

TheU.S.FoodandDrugAdm'lnismtion (FDA)& watching 
to see whether the industry can agree on guidelines, according 
to Dr. Alan Anderson of the FDA's Center for Devices and 
Radiological Health in RochiUe, MD. I¤ it cannot, "then we 
will have to consider doing somelhiing," he said. 

The P-1140 working gmtp's draft guidelines for VDT emissions mees- 
UIB~EIUS c a l l f o r ~ f l u x ~ r e s d i n e s . m t ~ ~ f & z e  - 
resdings, as werqa;ted in our last is& (seeseeMllu, MI). 



HIGHLIGHTS 

Over-the-Horizon Radars 
Almost off the Scope 
U.S. Navy and Air Force proposals for a network of over- 

the-horizon (OTH) early warning radars have been cmailed in 
the faceof diminishedsu~emowertensions, budgetconstraints 
andlocalopposition.Thi;:'ing,the~avy&~edits~lanfor 
an OTHndarhWales,U.K,andthePentagonannounced that 
the only operational Air Force OTH systemmwill run at reduced 
capacity. 

TheNavy originally intended to build 12 relocatable over- 
the-horizon radars (ROTHR). Theprojecthasbeen scaldback 
to four radars. One ROTHR b&e &rational on Amchitka 
Island in the Aleutians in 1989. Another is to be based in Nor- 
folk, VA, in September 1992. Two more were to besited at S t  
DavidsairfeldhWalandontheislandofGuamintheSouth 
F%Ec(seeMWN, M/A88), though they willnowbeputinsmr- 
age in Wales and on Guam due to local opposition. Welsh- 
Americanswerepmicularly a c t i v e i n l o b b y i n  
theprogram.RaytheoninLexingmn, MA,% theprimecontmc- 
tor for the ROTHR system. (In August 1989, the Navy issued A 
Study o f  Electromagnetic Environmental Effects Associated 
with the [ROTHRlJ 

BENER Is Back 
InformationVentureswillpublishanupdateofBiolog- 

ical Effects o f  Non-Ionizing Electromagnetic Radialion 
(BENER), aquarterly abstracting service. The first issueof 
theBEh?ER Digest Updoe will appeah June and will in- 
c l u d e a b s t r a c t s o f l 0 6 ~ a M 1 2 5 8 c o n f ~ ~ ~ .  

Information Venh~es suspended publication of the di- 
gestin Sepmber 1989 whentheOfficeofNavalResearch 
(ONR) cut funding for its electromagnetic radiation pro- 
gram (see MWN, NP89). Under ONR sponsorship, the 
BENER digest was distributed at no charge to 6% readers 
mund the world 

The BENER Digest Update will cost $75.00 and will 
cover papers released since 1989. Other issues will follow 
ifthereis suffcientde~~.RobatGoldbergofInfor- 
mation Venlmes told Microwave News. 

Goldbwg said that Information Ventures is also now 
marketing amputerizedBENER literaturedatabasewith 
more than 8,600 abstracts on IBM-compatible computer 
diskeues.Thedatabase, whichcovers Lhecomplete 131year 
BENER digeslabstracts, some additional abstracts and the 
new update abstracts. is available for $3,500.00. 

DII&I~ the la& 1980s. the Air Fom builtover-the-horizon Contact Information Venhlres, Inc.. ISM) Locust St.. 
backscatter (OTH-B) radars near Moscow, ME, and Christmas I Suite 3216, Philadelphia, PA 19102, ( 2 1 3  732-9083. I 
VaUey,OR, and was planning to build two more in Alaska and 
North Dakota (see MWN. Jm6, WA86 and MIA88). Earlier 
thisyear,theAirForcesaidthatitwouldmothbtheMaineand 
Oregon OTH-Bs and cancel construction of the Alaska and 
North Dakotaradars because of budget cutbacks and "a change 
in the perceived threat," according to an Air Force spokesman. 

TheAirForcehasnowdecidedtokeeptheMainemdaropen 
fortyhoursaweek, afterappealsfturn SenatmGeageMitchell 

I I 
@-ME) and W i  Cohen @-ME), according to a report in 
the May 28 New York Times. The OTH-Bs were manufactured 
by General Electric of Syracuse, NY, and cost more than $1 
billion to develop. 

OTHradarsbouncesigdsoff theionospheretopmvidean 
effective range of up to 2.W mil-rledly almost ten 
times farther than conventional grwnd-based radars. 

ELF and RF/MW Measurement Notes 
Residential Surveys Misakian of the National Institute of Stwdards and Technolow in 

~ ~ ~ ~ ~ ~ f r a ~ ~ ~ ~  e l c c ~ o m a g n ~ c  fields (EMF~) inside Boulde, CO, Michael Silva of Enatech Consultants in CB~&U. 
homes can be far weaker -ibrably complex than those C A  andRodBaishikiof P d ~ c G a s  &ElectricinSanFrancisco, C k  
near power lines. the American National Standards Institute (ANSI) The PES Magnetic Fields Task Force is an offshoot of the AC 
l g ~ ~ s t a n ~ a r ~ f u r m ~ g p o w a ~ u e n c y f i e ] ~ m a y ~ i n a p p -  FieldsWo~gOroupof(heC~~~naandFieldEffecuSubcommiaee 

priate for residential envi,,,nments, ne .ahas certain short- of theTransmission and Dishibution Committee. The 1987 standard 
mm~ngs~fus~~oneasagu~deforc~araEte~gresi~en~~magnet~ ref& to by the task forceisANSI1IEEESrMdnrdM4-I981, IEEE 
ic fields," according to a task fm of (he hti tute of~lechical StMdardProcedurerforMemwem~ofP~~~~ Frequency Electric 
Electronics Engineers' (IEEE) Power Enrineaine Societv (PES). andMagmIic FieIdsfrom AC Power Lines. 

In a in the IEEE ~ransac~io& on ~ & e r  ~>l~very:  6. 
w.901-911. Auril1991. thc PES's Maenetic Fields Task Force re- EPRl Dosimetry Workshop 
Gaedthatk-dome fieldlevels CM be &oorders of magnitudelower Many of (heleading EhfFmeasment  specialists from Canada. 
than those near wwer lines and can "contain l m e  Dncenraees of Sweden the U.S. and the U.S.S.R. uaaicioated in a four-dav dosim- . ~ ~~~~ ~~, - - - ~ - - -  
hnrmonics, e.g.. in excess of 3090." The task force-foh that &all, euy workshop in C m e l .  C A  in ~ a h .  The workshop, which was 
~ersonalexMsuremctaszivc"morerealisticexwsureeshimares"for nxmsored bv theElechic Power Resmch Institute IEPRII. includcd \~- -  ~ -,,- ~~ ----. 
individualsihan do fixed-iocation units. 22 premtarions on macroscopic and mimscopic dosimeq, back- 

In general, the task f m  mmmended case-by-case strategies ground fields and si@-to-noise issues and extrapolatim m s s  
for maldng residential surveys. "The number and types of measure- biological systems. The event umcloded with a pone1 dirmssion on 
ments will increase as themeasurement goals becamemore mmpre- researchneedsledby &.Bill Guy of thcUniversity of Washingtonin 
hensive," it reported The paper's principal authors are Dr. Martin Seattle; pwelists included Dr. William Kaune of Enertech C d -  
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tan& in CampbeU, CA, Dr. Charles Polk of the University of Rho& 
IslandinKingston, Dr.ThomasTentordeofBaoclleLab inRicNand. 
WA, EPRI's Dr. Howard Wachtcl and Dr. James Weave of MlT in published last year (see MWN. J/F90). For a mpy of the current 
Cambridge. MA. Tbe proceedings will be published in anupcaming list.& aself-ad&ssed,stanqKdenvelapeand$l.00 (US.) to: 

Microwave News, PO Box 1799. Grand C e d  Station. New issueofBi&ctromngnefics, aumding to Dr. RichardPhillips of W/ 
L Associates in Spokane, WA, who orgrmized the workshop. 

Low-Cost ELF Meters 
The gmwing demand for low-cost extremely low frequency 

(ELF) magnetic field meters is bemg met by a m g e  in new prcducls. 
There arenow33ELFmetersonthemarketwstingless thnn$1,000. 
Here are the latest entrants in this increasingly competitive mxkcf 

EW. Bell has introduced tho model 4060 for 60 Hz mensurements - - - -  

from1 mGto5G.ltsellsfor$179.00.Tolocatethenenrestdishibutor, 
call thc wmonnv's "ELF Hotline": (407) 678-7308: orwntacc F.W. 
Bell. Inc.. 6i20.~anging Moss ~d.;~rl'ando. FL 32807. 

Holadav Industries has inmduced two ELF mawtic field meters. 
The HI-i624 can measure fields fmm 0.2 to 20 in the fscquency 
mgeof30Hzto2Wz.Itmsts%389.W.Amod~edvasion, thcHI- 
36244 is sensitive downla 5 HI and can therefore be used in accm- 
dance with the Swedish video dh lav  terminal W D n  auidclines. It 
wsts $459.00. Holaday already & two hi'ad ~ ~ ! p t i c  field 
meters: The HI-3603 f$1.095.00) can measure very low h u e n c y  
(VLF)magnetic andeiecaic fields, and the HI-36~($1.195.&) &I 
measure ELF magnetic and electric fields; they were previously sold 
as the HI-360-01 and the HI-360-02 respectively. For more infor- 
mation. w n m c  DavcBmn, Holadny Industries, lnc.. 14825 Marlin 
Dr., & M e ,  MN 55344. (612) 934-4920. . Memtec C m .  is offainz the ELF-DEI'EC. with a frequency 
response fmm 50 H7.m I k ~ i  f~mc;ls-enls fmm0.22mC to50 
mG. It is available for $49.95 fnrm. Memtec Corp., Kcewaydin Dr., 
Salem, NH 03079. (603) 893-8080. 
Teslammics of Alachna, FL, is marketing the ELF Alert, amagnetic 

field meter for the 30-300 Hz frequencyrange wd for fiehis of 1 mG 
to 2G. Itwsts $99.95. Formoreinformation, wntacf Michael KO& 
Teslammi~8.Inc.,OnePmgrrssBlvd,#25.Alachua.FL32615.(904) 
462-2010. 

New RF/MW Meters 
S e v d  new radio~equ~y/minowave (RF/MW) meters arc now 

availablehm Loral Mierowavc-NnrdaThe Model 8840B Nardalert 
Pasonal Monitor can check W/MW exposures in the 2-18 GHz 
range. It pmvides &uous readings for workas in potentially 
hazardous areas wherehi%-powerradar, wmmunicatiouorelectmn- 
ic warfare systems are in use. The mcler can bc purchased will1 n 
facmy-set sensitivity threshold of either 1 mW/cml or 5 mW/cm2. 
Nardahasalso inwduccdtheSMARTS areamonitortomeasure05- 
18GHzmicrowaves withafactory-setsensitivity lfiresholdof 1 mW1 
cml. Thc Nardalert is available for 5695.00 plus shipping. and the 
SMARTS wsts $2495.00olus shimine. Contact Loral Mimwavc- 
Narda. 435 ~ o i l k d  ~ d . ' ~ a u ~ ~ ; ; g e k  11788. (516) 231-1700. 

Holadav has introduced a new broadband RFIMW mcter to take 
readings& the poposed ANSI C95.1 Ievcls. 'The HI-3012. which is 
intended to replam Holaday's HI-3002 mern, has both electric field 
and magnetic field probes with sensitivity from below 0.05 mW/cm2 
(10 V/m and 0.03 Ahn) to abovc 250 mW/cml. It can bc used at 500 
kHz-6 GHzfor electric fields wd at5-3M) MHz lor magnetic fields. 
The HI-3012 wsts 54395.00 plus shipping (see abovc for contact -. - .  
infmation). 

The EMI-Control Center of thc Asea Brown Boveri in Baden- 
D!4thvil, Swimland, has developed a meter for measurements fmm 
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75 kHz to 30MHz. Ituses asinele m b e  to take simultwcou6 elechic 
and magnetic field readings. k~'mOIe information, wntact ~ s e o  
Brown Bovcri AG. EMI-Conml Center. CH-5404, Baden-DiitRvil, 
Swimland. (41+056) 76 83 07. 

EMF Testers Group 
Eleven EMF measwment specialists have banded together to 

create the National Electromagnetic Field Testing Association 
(NElTA), representing in-t non-ionizing nulintion testing 
firms. Founding members are: John Banta and David Biennan of 
SafeEnvironmens in Berkeley. CA; Dr. Robea Bffiker, author of 
Cross Currats and many other bwks and artictez on E m s ;  Dr. 
DavidBmdem, who operates a testing firm inManchester. MA, and 
whose bmther. P a 4  has writla extensively on EMFs; Dr. William 
Lee of Al~halab in Salt Lake Citv. UT. Rabh Pinto of Healthv 
Hnbiw in' Sedona. AZ; Ward ~ a p p a n d  ~au i f i a  Clark of ~nvimr-- 
mend Manazement and Field Testing in Evanston. IL; Joseph and 
Leah Riley oc~calthwaves in west &~,NJ; and~e te r~&kof  
Environmental Testing &Technology in Encinitas. CA. Rapp told 
Microwave News that the group represents wmpanies testing at ell 
non-ionizing radiation~encies.althou~mostof~wolkam~~tly 
i s d o n e a t E L E F o r m o r e i n f ~ m t & c W a r d R ~ p ~ ~ h 6 2 8 -  
B h i  PI. EvmstmIL 607.01. (708) 475-3696, 

Two meter wmpanies are also providing rcsource publications. 
Maenetic Sciences International fMSn in Bmkelev. C k  has uodared 
its60gnefic~ie[d~uide, a5l-p~eha~~dbwkPudli;hedto&p- 
nv its MSI marmetic field meters. FoUowim a short section on o m -  
&g insfnzcti's. the handbookcova; bas&magnetic field inf-a- 
tion. stteeestions for in-hmneand on-the-iob meamementmotomIs. 
prudcntavoidancetips wdorhertopicr.~<isavailablcfor$li.50fmm~ 
Karl Rilev. MSI. Box 489. 24258 Charmine Wav. Berkelev. CA - .. . . 
94704, (43) 488-101~. - Elechic Field Measurements (Em) in West Stcckbridze. M k  has 
staned publishing the EFM ~iwsleifer. Each isme inci& infor- 
mation on technical aoplications. alist of current d u c t s  and other 
information for EMFmeasurement specialists. A subscrip- 
tion in the U.S. wsts $20.00. For more information, wntact Don 
Deno, EFM, Route 183, West Stockbridge, MA 01266, (413) 637- 
1929. 
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FROM THE FIELD 
Magnetic Field Exposures Among Office Workers 

To the Editox 42 mG.Thegreatestmedianwdday exposures were among substa- 
tionworkers andwere. onavaage, only 7 mG.Thedis[nbutionwork- Iwoddliketocallym- atmtiontoa-nsomceof as hkd amedian workday werage exposm ofjust d. exposure to ¤4 Hz magnetic fields which may not be apparent to My measurements andBmcken's assessments suggest !hat some o h .  h g s e v e r a l y e m  of me-=ts . Ihefodthat~a-  offi~employeesmaybemDTe~ghlY expaedthmelddWorkas pleinwmmercialofficebuildings who worknearmnductorscany- -wen the areas of magnetic fields in mmal 

inghigh-tsma~beexpo~tos~gmagneticfie1ds.~nica~~~ boildingsarrgdy rmallwdthoseaffecledmayonlybeafracti,,,, 
those individuals who workm the shungest magnetic fields may be ofthetotalw orkfikforcc. MobilityofofficeworkaswillofmurseaffDCt those who know nothing about their potential for expome. 

In the wmse of my investigations, Ihave found people working magnetic field exposurer, but the limiled mobility of some workas 
may keep themin theareaswiththehighest fields. Forexample, anof- in offices where large power conductors msg the floors, walls and fie~remainingeighrhoUDinWobwithamamblentnla ceilings.Theseamductors areassociatedwiththedisuibutionofelec- 

tiicalservicetovarimpatsof abuitdingfnnntheprimaryelecuical ~of400mGwouldheawd~mewexposureof~mG. 
If themagnitudeof magnetic field exposures is related to biolog- 

mom' Thq, are pr=entin large icaleffects.the~eobsav&~1~~suggestthBfepidemio1ogical~tudieso£ buildings and may carry thousands of ampaes of ¤4 Hz current offie workers may be of greater intaegt thw studies of elecuical 
Depending on layout of the wiring and whether it-& of "tility workas. I have found one cw very identify ,hose 

cables or bus bars, the ambient magnetic fields in offices may be as areas wilhindalbuildings wheremagneticfields highas3.000mG.Forexample. I havemeasuredfluxdensities in the 
range of400 to 900mG throughoutthe enrire accessible areaof some simply by reviewing mhimhral plans. 

Itispasiblethat. whileo~~initialmterestine1g:uicalworkaex- 
o t f i c e s ~ d u ~ t o 3 . ~ m ~ w i t h i n 3 O ~ n o f w ~ ~ p o w e r w n d ~ ~ -  posureswaslogic4wemay hwebeensean:hingonlYnearthepmver- 
tors. Elec&al wnductom then, can be responsible for very high bidstre etlighrbecause that is light is. whole-body magnetic fieldexpomes among officeworkas without 

~cwrd ing  to the most wmprehensive study of occupational 
exwsuresto~Hzmameticfields,mnducredbvDr.DwB~k~for 
th~~lecuic~owaR&mh~nstihlte (EPRI), eiechical workers who 

Sincerely. 
Richard Tell. President 

RichardTell Associates. Inc. 
6141 West Racel St. Las Vegas, NV 89131 

are primarily employd in Power disaibutionhave the greatest expo- T. Dm Brackm. hc. The EMDM Project: Tcchnd08y Trnqfer ~d 
sures.'Forexample.EPRIfoundtharonly 5%0feb~i~aldisI1ihtion OcnrpntioMlMmy~cmenL1, Valrmcs 1-3.EPRIReponNaEN-7C48,Palo 
workers had average wmkday magnetic field exposurer greater thm A b .  CA: EPRI, Novmber 1990. 

SAB Panel on EMFs (w~inuedfiomp.1) 

creasedcancerrisk, accordingtolmkie EPA (April26),aWash- 
ington newsletter, which does not disclose its sources. 

By the end of the meeting, the panelists were optimistic 
Epidemiobm Group: David Bates, Vancower. BC. Cwada; about reaching aconsensus. "It sounds like there's the making 

of a document that we all can agree on:' said Dr. Granger Ma-  UnivwityofNNorthC~mlina, ChapelHill; ClarkHea!h,* Amai- 
gan.TheSAB'sKathleenConway notedthatthepanelistswere canCancerSocielv. Atlami GA:NwLaird. HarvardUniveniw. 
"more in agreement on issues than I had anticipated at this point" I Boston, ~ ~ ; G e n & i e v e ~ & o s k i .  Johns ~ o ~ k i n s ~ n i v a s i r ~ ,  

m e  f u ~ e o f  the EPA rewn was thrown into doubt. how- Baltimore MD: wd Donald Pierce. Orecon State Univasiw. I 
ever, when Dr. Genevieve ktanoski, the chair of the SAB 
panel, revealed near the close of the meeting that there was in- 
tenseopposition to thereportfrom somemembersof thepanel's 
parent committee, the SAB's Radiation Advisory Committee 
(RAC). To the surprise of many panelists, Matanoski, who is 
also an RAC member, said that the committee expected a 
justilication for the release of the cancer report, in addition to 
recommendations f a  revising i t  

TheRAC'ssupponforthereport in~~&~oski  
and Dr. Kelly Clifton presented possible mechanisms ofinter- 
action that could explain low-level EMF effects, at a May 7.0- 
22meetinginMontgomery,AL.'%ecommitteenow seemsto 
beless inclined to discount theEMFissue,"theSAB's Conway 
told Microwave News. Members of the RAC decided that they 
will review the panel's report at a public meeting tentatively 
scheduled for mid-September. 

The San Antonio meeting was called to review SAB re- 
ports--on epidemiology, on physics and on in vivo and in vim 

I CON&. ~n V&O, In Vitro Group:~raig~yus. University of 
California Riverside: Kellv Cllton Universitv of Wismnsin. I - .  
M d i ;  lolm DiCiovarmi. ~niv&ity of  exa as. ~milhvillei 
Granger Morgan. Camegie-MeUonUnivenity. Piusburgh. PA; 
Mary Ellen O'Grmor, University of Tulsa. OK; and Bary Wil- 
son* Bauelle Pacific Northwest Lab. Richland WA. Phvsics 

I Group: Witliam Rm, Electric Reskarch wd .~ana~&t ,  
StateColleee, PA Charles Susskind* Univwiw of California I 

I Bakeley; i d  Ricfwrd Wilson, ~arvard~niversi iy .~amtxid~e,  
MA. Free Agent: Karim Ahmed. Princeton. M. 

' I I * Head of the sub~anel. I 
s t u d i d  were prepared by three groups of panel members 
following the SAB subcommittee's first meeting in January in 
Washington, JJC (see MWN. Jf l l ) .  

Whie praising the "thorough nature" of EPA's review, the 
epidemiologygmup found thattherewas"too muchunwarrant- 
ed speculation about causal interpretation ...giving emphasis to 
positive findings whiie de-emphasizing negative ones." Dr. 



C]arkHeath,who~thepup's~mcludedWThere 
needq tn hB considemble remitine of the e~idemiolow section." . . -- . . . . 

~ea th ' s  gioup recommend& that @A add a separate sec- 
t irmonexposure~ent 'Tt 'sa~~suggeSt ionnnnEPA's  
Dr. Robert McGaughy, the project manager for the EMF- - cancer assessment, told Microwave News. 

Theepidemiology group stressed theneed formoreempha- 
sisonpublished,peer-reviewedstudies andon thoseof greatest 
importance--which Heath declined to identify. Instead, he re- 
f e d  toan unpublishedmeta-analysis of 59 EMFcancerstud- 
iesby Dr. GeorgeHutchison,prescnted last February atanElec- 
hic Power Research Instihife epidemiology wQkshop (see p.8). 

Dr. Charles Susskind provoked a lively exchange among 
thepanel'sepidemiologistswhenheaskedwhehrhy thought 
there had been any real prograss since the publication of the 
landmark 1979 Wertheimer-Leeper study. On one side, Mata- 
noski argued that, 'We've come a long way considering how 
short atime it'sbeen." Shepointed to the'%onsistency"among 
studies,panicubly thewentreponsonmalchreastcancerand 
the residential childhood cancer studies. Dr. David Bates, the 
vicechair of thepanel,a&,noting lhat,"It isnow muchmore 
diflicult to dismiss the evidenceout of hand." Indewl. Matano- 
ski, who hasoften remarkedon herown inilialskepticism about 
EMF effects, said before the San Antonio meeting. "I wen1 in 

withacompletely negative attitude, I'vechangedmy opinion." 
On the other side, Dr. Pahicia Bumer said that she was 

"somewhat frusmred" as an epidemiologist ''I don't think 
we'vemadealotofpro~sSS'BuERersaidthatshe wastroubled 
by the "inmistencies:'e.spwially in theoccupational studies, 
althoughsheconcededthatthepositivefmdingswuldnoteasily 
be dismissed. 

Members of the physics group were at odds over a section 
of theirepconcemingtestimony by Dr.RobertAdair,aYale 
University physicist, who argued that EMF effects below 100 
mG would violate the laws of physics. W i i  Fbm chal- 
lenged h e  report's emphasis on Adair's opinion, arguing that 
the nedibility of the entire EPA report should not depend on 
whether the agency can show thnt Adair is wrong. Susskind, 
who wrote the physics repoa, asked the panel to delete the 
references to Adair. 

'There was general agrewnent that the section on propcsed 
mechanisms of interaction, especially cyclotron resonance, be 
reduced w a simple listing of the various models. 

Following suggestions madeat the January meeting, thein 
vivoand in vitro goupadvised treatingextremely low Frequen- 
cy (ELF) EMFs and radiofrequency and microwave (RF/MW) 
ndiation in separate sections. The p u p  also asked for a short- 
ening of the review of Dr. Bill Guy's experiment on the long- 

White House's Allan Bromley in His Own Words 
Over rhepm yenr. President Bush's science advisor, Dr. AlIanBromky, h been m active behind-the-sceriespmiciirmt in the h e e  
over the health e#ecIs of e&cbomag~ ic f i e~dr  ( E m s ) .  Lart November, Bromky, who heaak the White House's Offie  of Science and 
Tech~logyPolicy (OSTP), arkedthe Enviro~nmtalProtectwnAgency (EPAJ to delay Ihereleoseofitsreport, Evaluationof the Potential 
Carcinogenicity of Electromagnetic Fields(seeMWN, NID90). The reavon, he t o l d T i  mngazine (DecemberZ4,1990), warthat EPA's 
"mingsofa  'posifiveassociarwnn behueenEMFsandchi~uulcerare 'quifeincorrect' " ondwould~cessnn'lyjiighfen "millionr 
ofparenls!' Be& i s m  excerptjiomon inrerview with Bromky on thepublic te&viswnprogramTechnoPolitics in which the host, Tim 
White, avked Bromlqr abou his r o b  in the negotiatim thatpreceded the releose of the EPA report. The show airedApril23. 
White: We mentioned that you're more involved in...the legisla- adducedf~acausnlrelationship wasmtsuppanedby thescience. 
tive and administrative pmcess lhan science advisors have been White,, By the science as mted by EPA. 
heretofore. One of the things that stirred some wnhuversy was a 
re* coming out of EPA on EMFs that you had a big role in B r o m l q r : W s  meet 
squashing. Why did you do that, Dr. Bmmley? While: Let's stay with this issuc, if we may, for just a moment, 
Brwnley: First of all, I would have to mect that  Ididnot squash becauseclearly EMFs.ifinfactthey &havenegativehealtheffects 
t h e r e p m I s h p l y w u i r e d ~ a t ~ i n h u d u c t i o n b e ~ ~ ~ n ~ ~  for human beings. muld affect all of us. You and I are sitting in 
therepo~tmsomewhatbettaconte~tThereportaddressesanarea profound-- 
that is of importance because a great many of our citizens are &,,,,,@ of 
intaosted. The questionis, does the presence of elechical wiring hove health effects on the simplest The Whire:-EMFsrighthereinthis studio. How do you as thescience 
researchthat'sbeendoneis spony, ithasnot&ummple~,much R.%eSS Your when there are infaests? 
remains to bc done. EPA did a very wmlandike job of pulling Br&: My mle is simply to be sure that we use the best sci- 
together the work thathad beendone, pulling it all togetherinone thebesttechnology, thatis availableanywherein theworldandthat 
place. No pmblem with thac it was a fme rrepon There was then our statements are based on sound science and technology. 
an executive summary whichprha~s went aliule father towmi White: Is kind of decision to in House 
drawing out a causal relationship between the presence of EMFs science or is that the kind of decision to be made in and human cancer. 

My role as science a d v h  to the President is to be sure that laboratories or perhaps on Capitol HZ? 
statements thatmmeout of this administrationarebasedonsound Brom1ey:Thedecision eventually. in cases of this kind, where the 
science. Andsomy onlymntnctinfactwiththisreprtwastoinsist laborato~ydataarem~gbut complete, willnecessariiybemade 
that apmentation that hadbeenmade to me and to various other at a political level and that implies eventually, if it isn't resolved 
people, which included that statement thnt evidence had been somewhae else in the bureaucracy, it mmes to the While House. 
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HIGHLIGHTS 
tom carcinogenic effects ofRFIMW radialion (seeMWN, 11.490). 

With respect to ELF EMFs, the group recommended that 
FPA make it apriority todetermine the'kelevant"exposurepa- 
rametmresponsibleforEMFelfec~.p;uticularly in IightofPe- 
ters'sresults. Thegroup stressedtheneedtoadkinmittent 
and fast-changing EMFs as well as effects on animals with 
known dt iv i t ies  to the gmnagnetb: field (seeMW, M/A!31). 

The SAB panelheardinvitedtalksby Drs. ArthurPilk~Rus- 
selReiter and AsherSheppard. Pilla, ofthe Mount Sinai School 
of Medicine in New York City,pmented data on the beneficial 
effects of pulsed low frequency EMFs on bone growth. The 
panelists were pa16cularly interested in using these data to 
counter Adair's critic'is. 

Reiter, oftheUniversity of Texas HealthScienceCenter in 
San Antonio, showed that quickchanges in magnetic fields can 
depress the pineal gland's production of the h m o n e  melato- 
nin (see MWN. JIA90). Bary Wilson told the panelists that he 
andother researchers atBaneUearebeginnmgtoreplicate some 
ofReiter'sfindings.Sheppard,oftheVAHospitalinLomaLm- 

EPA Funding (conlinuedfromp.1) 

$2 million to EF'A and $200,000 to the National Institute of 
Standards and Technology (N IST)  for fiscal year 1992, which 
beginsOctoberl,1991.?hemeasurewouldincreaseEf'Afimding 
forEMFresearch to $3 million annually frx 1993 and 1994. 

The allocation more tban doubles the $940,000 requested 
by Pn?sident Bush, accnrding to a committee staffer. Before the 
funds can be appropriated, however, the $2.2 million must be 
approved by both the House and the Senate. 

The bulk of EPA's funding-41.5 million-is specifically 
provided for "a grant to the private sector" for EMF health 
effects research. The committee's report accompanying the 
legislation explains that the panel expects the Department of 
Energy (DOE) to match the $1.5 million, bringing the total 
federal contribution to $3 million. The report also suggests for 
the first time that the federal government's contribution could 
be less than half of the total project budget. The committee 
wants theNIST to develop measurement technology and proto- 
cols that can contribute to health effects research. 

During the debate on Brown's amendment, a question was 
raised as to whether the private sector provision refers to the 
Health Effects Institute (HEI), the Cambridge, MA, p u p  
which is beginning a feasibility study for a possible EMF 
research program funded jointly by public and private sources 
(seeMWN. MIA91 andp.3). Acommittee aide said that Brown 

da, CA, spoke on ELF effects on cellular systems. 
Unlike the Washington meeting, the San Antonio session 

amacted little public and media attention. Indeed, there were 
only lbree speakefi From the audience. Four expeas submitted 
written comments on behalf of the Utility Health Sciences 
Group (see M W ,  JF91). 

Drawing on his long experience of serving on advimy 
boards, Bates suggested that the panelists give a "written en- 
dorsement" of the group's final report--to prevent their later 
renouncing sections of the docnment under public pressure. 
'There are people out there who are paid to discredit the WA] 
report as a whole," he said. 

The subcommittee's next public meeting will be held in 
Washimgton, DC, July 23-25. A smaller group consisting of 
Matanoski,Bates, Dr. Karim Ahmedand the threestudy gmup 
leaders-Heath, Bary W i n  and Susskindassembled in 
Washington June34 to draftadocumentincoqxuatingtherec- 
ommendations in the groups' rcpons. The subcornmiwee plans 
to complete its repolt soon after the July 23-25 meeting. 

has no specific recipient in mind 
In its repat, thecommitteepressedEF'A'sReiUy toprevent 

political interference in the agency's analysis of EMFcancer 
risks (see MWN. W 9 0 ,  N P O  and JD1): 
TheqwstionsraisedmtheEMFumtmvmy mprofoundydii- 
turbingto theAmaiumpublic.Thisisevi&ntfromthegmwing 
m t m k  of leeal actions filed around the United States refatine 
to the siting &d umsmction of electiical transmission l ing  
Thus, thedevelopmentofasciattific consensus, basedonrigor- 
OW, welldesigned and replicnted investigations, is critical to 
our understanding of the actual risks posed to populations by 
EMF exposure. The committee is pmfoundly concerned. them 
fore.by theevents munding theplblicationofthercpstEyc~lu- 
orionofthePotenriolCar~i~genicig ofElectromagneticFields 
anditsreviewbvtheScienceAdvisorvBoardISAB1. Unemt-  

es hforethcjnniary 1991 hcaringso~the[~AB] wmsupplied 
by a law fnn which represents a number of utilities and which 
hasin thepast litignredcases relaling to EMFs forutilitics. In an 
issue alreadv inflnmed in the ~ u b l i c  mind ~ cornittee ex- 
pectsrhntrhEcvduationofsci~~ilicevi&~ and the transmi.. 
sion of ext)ert consensus to the administmtor bv the ISABI will 
take in a climate unaff..ted by politicai co&de&ous. 
Interference with the mceedines of the board raises ernve 
hwtts to the credibiliry of its flhdings and rccornendzons. 
This committee reminds the ndrninisator of his reswnsibilitv 
to shelter the [SAB] from undue outside influence. 

UPDATES 
MEETINGS 

EMF Sensitivity..Swedish Minister of Labor Mona Sahlin is 
taking an activehterest in hypersensitivity to EMFs. On April 
9 inStockhoIm,Sweden's IeadingexpertsbriefedSahlinandan 
ovaflow crowd on the latest fmdings onEMF allergies. At the 

outset, Sahlin made clear that she is concerned. "I want these 
questions to be handled seriously," she said in her opening 
remarks. 'The important question is not, 'What caused a per- 
m's disabiity?' It is, 'How can weintervene at an early stage?"' 
Hyprsensitivity is becoming a major issue in Sweden. As of 
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April 1991,theUnionofThoseInjuredbyElechicity~ 
numbeted 1,200, up from just 220 in April 1988. Among the 
speakers at the briefimg were NIOH's Dr. Bengt Knave, 
NBOSH's Dr. KjeU Hansson Mild, SWEDAC's Merih Malm- 
qvist and NIRP's Lars Erik Paulsson. Knave dismissed claims 
thathypmensitivityis solely apsychological illness, though he 
allowed that it, likeother health problems, does have a"psyche 
somaticaspect" He said thatEMF hypersensitivity can be trig- 
gered by many factors, including personality (ambition may be 
ariskfactor)andjobdesign.Heestimatedthatthedebateon this 
issue is a b u t  where the debate on chemical solvents was 15 
years ago. (For more on EMF sensitivity, see MWN, WA87.) 

BatteUe EMF Semiuar,.BaUelle. DOE and EPRI will host an 
August 1-2 conferenceat theBatteUePacific NorthwestLab in 
Richland, WA, on Eleclromagnetic Fields and Public Health 
Concern: A Knowledge Base for Informed Decision Making. 
Speakers will include: Battelle's Drs. Bary Wilson and Lany 
Anderson, EPRI's Greg Rauch, Dr. William Kaune of Enertech 
Consultants, Dr. Ray Neuha of the California Department of 
Health and Dr. Granger Morgan of CamegibMeUon Univer- 
sity. The cost is $395.00. For more information, contacc Carla 
Belcher, Battelle Pacific Northwest Lab, PO Box 999, Rich- 
land, WA 99352, (509) 375-3615. 

PEOPLE 
AftcralmosttenyearsastheeditoroftheJour~lofBioelectnc- 
ify, Dr. Andrew Mnrino will hand over the reins on June 1 to 
Dr. Stephen Smith, aprofessor of anatomy and neurobiology 
at the University of Kentucky in Lexington. In a telephone rmllllllmll-ll-l- -I 

' [ I  1-year subscription (6 bimonthly issues) I 
for $250.00 ($285.00 Canada & Foreign). 1 

1 I 
I [ I  6-month trial (3 bimonthly issues) I 
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I I - 
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interview, Smith said that Marcel Dekker, hc., of New York, 
NY, will publish one issue in 1991 and two in 1992, and plans 
to go to a quarterly schedule in 1993. Fmm his office at the 
Department of Onhopaedic Surgery atLouisianaSmteUniver- 
sity Medical Center in Shreveport, Marino explained that he 
could not sustain his research interests andcontinueediting the 
journal ... EPA's OfficeofRadiationPrograms ( O m  bas anew 
acting director,Margo Oge, formerly director of EPA's radon 
division. In April, ORP's former director, Richard Guimond, 
wasnamedtheagency'sdeputyassistantadmmishatorforsolid 
waste and emergency management. 

VDTs 
NewspaperAvoidsEMF~..TheBostonGlobe,NewEngland's 
largestdaily newspaper,isredesigningitsofficestokeepatleast 
three feet between workers and the backs and sides of VDTs. 
The movewas announced in an April 2 letter from Dr. Terrence 
O'Malley, the paper's medical director, who acknowledged 
that the action would "result in some disruption and inconve- 
nience, but theoverall result will beless exposure to weakmag- 
netic fields." O'Malley explained that, 'There is sufficient rea- 
son to takesteps toreduceexposureuntilsuch time thatresearch 
establishes the absence of significant biological effects from 
VDT fieldq." 

GENERAL: 
The ELF-SOD Field Monitor is a lowcost. l or table, hand-held in- I 
strument designed and calibrated to measure low level 50 Hz or 
60Hz electromaanetic field radiation senerated bv Dower lines. 
video display terminals (VDTs), W Gts, home appliances, 
industrial machinery and other similar devices. 
CALIBRATION TRACEABLE TO NIST (PREVIOUSLY NBS). 

,."-,-," V,,.". 

Wornlor.  MADISC6 U.S.A. II<ER hlephsi:  cmslesz~aa, BSBWZ 
ToU Fma: (500-9m-45311 SCIENTIFIC NC. %,ex: stm50sst7, mr , s s j  ss.ml 



ELF MAGNETIC FIELD METER 
MFG by COMBINOVA A& SWEDEN 

*Meets Swedish requirements 
for accuracy. 
Locates sources 5 to 2000 Hz. 

e Accurate, rugged, portable 
* Proorammable. stores 4000 measurements. ~" 

ERGONOMICS, INC. 
PO BOX %4 r 50UTHAMPIOh. PA 18%6. I l l 5 1  3575124 1 FA% I2151 3 W W 2  

as a possible health hazard. ELF 
Sense?, our huMX)mpanent sys- 
tem, allows you toseek maximum 
feld diredmn while easily reading its 
analog meter. Make accurate mea- 
surements close to sources such as 
electric blankets and VDTs. 
Standard 9v battery included. 
Checks, MO, COD $295.W 
ExpanTest, Inc."", 232 St. John St, 

16M Portland ME04102. 

AC Magnetic Field Meter 
The ELF Alert" series of  magnetic field strength 
monitors offers unsurpassed accuracy in a low- 
cost portable meter. and  is designed to measure 
the potentially hazardous Extremely Low Fre- 
quencymagneticfields generated by power lines. 
VDTs, homeappliances. andotherelectrical equ ip  
ment. 

1-2000 mG with I %  accuracy - True ELF 30-300 Hz response 

Model 30P (shown) priced at only 
$99.95 . Use in professional, industrial. 
home, ofice, and school environ- 
ments 

T E I l A T R O N l C I  
One Progress Baulevard #25 

Alachua, FL 32615 
(904)462-2010 

I Microwave News I 
Bound Editions 

*Microwave News 1981-198s 
*Microwave News 1986-1990 

are both available as bound volumes for 
$450.00 each. 

For more information, contact: 
Louis Slesin at (212) 517-2800. 

EMF Papers 
A clipping service on non-ionizing radiation 

buranesres and pmfesilonr& 
Our Model EMIOOM. a state-of-the-un 

I ~ i c r & e  News now offers ~ ~ F P u p e r s .  ~ w i c e a  month, I 1 

I j I - Reads in milligauss on digital display -from 0.1 mG I 

subscribers receive press clippings with the latest news on 
electromagnetic fields. Only $100.00 per month. 

Subscritie today, or send $25.00 for a sample packer 
To order. cull: (212) 517-2800. 

I Snfe VDTs wirh 0.0 milliGauss (magnetic radiation) as well ( I ' Has versatile tix+iilexible sensor module 
0.0 Vol~slmercr (elechicradiation) a M) Hz and at VLFfrcauen- - Prov~des ~ntormat~on on harmonic frequencies on AC I 

I MSI-20125 Magnetic Field Meter: 
For measuring ELF MAGNETIC FIELDS . Accurately measures power frequency ELF fields 

I cies. US& by U.S. Congress, U.S. EPA, NY State & Yale wrrlng c~rcuits, power lines, VDTs, appliances, etc. 
Medical Schwl. Mamt ic  radiation milliCauss meters to mea- I 1 ' '  Affordable ' at $189.95 + $6 o&h. Orderfrorn: I 
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sure power lines, V D ~ ,  TV8. Call George Lechter at (800) 222- 
3M)3 or(617) 444-7778, orwrite forlitwhneto SafeTechmlogies, 
Inc.. 145 Rosemary St.Needham. MA02194.The SnfeMonitor 
has bcen featured on CNN. NBC and a s .  

Magnetic Sciences International 
24258 Channing Way, Box 489 415 486-1024 
Berkeley, CA 94704 Fax: 41 5 644-0504 
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hthefmtcaseofitskind,NECAmeri~Inc.andGTEMobilnetofTam- 
pahc. havebeensuedoverallegationsthattheuseofaceUularphoneo?used 
or promoted the development of a woman's brain tumor. 

In acomplaint filed April 8 in t h e C i i t  Court forPimellas County,FL, 
Susan Reynard and her family charged that, "The tumor was the result of 
radmuon emitted by a cellular telephone [or] the course of the tumor was Dutch panel ~ l smun ts  ELFHealth Risks I ' ' accelerated and aeeravated bv the emissions from the telenho ne..." 
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-.. .-. 
S m  ~eynard-used an k c  P9000 hand-held cell& phone for two 

years prior to being diagnosed with a malignant left parietal tumor in May 
of 199O,accordingtoherhwband,DavidReynard Heexplainedthatthefmt 
sign of his wife's illness came about a year before the diagnosis of cancer, 
when she had some loss of peripheral vision in her right eye. At that time, 
doctors examining a magnetic resonance imaging (MRI) scan found what 
they thought was a small lesion, which they took to be evidence of a mild 
stroke. A year later, a second MRI showed a tumor at the same location. 
Susan Reynard died late in May 1992. 

~heehad"madere~u1arandfre~uentuseof the~ell~~hone,"acconiin~ 
to herattomey,JohnLloydJr. of S t  Petersburg, FL. He added that he is st i l l  
examining phone company and other records to document the extent and 

(continued onp.10) 

Human and Cellular Studies Point to 
Similar Mutagenic Effects of Radar 

Epidemiological and labomlory studies point to similar genetic effects 
from exposure to microwave radiation, according to a series of studies car- 
ried out by researchers at the University of Zagreb in Croatia 

"We found thesame t y p e o f c h r o m o s o m a l a b n o ~  
exposed to radar radiation and in cells exposed in vitro," Dr. Vera Garaj- 
Vrhovac of the Labomry for Mufagenesis at the university's Institute for 
Medical Research and ~ ~ c u ~ a t i o n a l ~ ~ e a l t h  told ~icrowave NWS. 

The Croatian work is the strongest evidence to date pointing lo a muta- 
geniceffectofhighfnquencyradiation.Therehavebeenrelatively fewstud- 
ies of chromosomal changes due to electromagnetic radiation and the few 
that have been caniedout have shown conflicting results (see, for example, 
Mwn! JIA87 and NP91). 

Since1984,theinstitute'sDr.JasminkaGoldmi hasbeenmonitMingthe 
health of 40 workers who maintain air MIC control rndar in Zagreb. Over 
the years,sheand hercoworkershavedocumentedchanges in theireyesand 

I (continued on p.11) 



EMF NEWS 
<< Power I 

TheresultsoftwomajorSwedishepidemiolugicalstndies will 
beannounced in Stockholmon September30,accordingtoRolf 
Liidgren of the Swedish State Power Board The meeting is 
beiig organized by the principal sponsor of the studies, the 
SwedishNational Board forindusirial andTechnical Develop 
ment, known as NLITEK. (The Swedish National Energy 
Admimistration is pmofNUTEK) Dr. Anders Ahlhomof the 
Institute of Environmental Medicine at the Karolinska Institute 
in Stockholm willpresentthefindingsofhisca~e-controlstudy 
of adult and c h i i d  cancers and residential exposures to 
EMFs (seeMWN, W 8 7  andND89). AndDr. Birgitta Flode- 
rus of the National Institute of Occupational Health in Solna 
willpresenttheresultsofherstudyof leukemiaandbrain tumors 
among EMF-exposed workers (see MWN, ND89). Lmdgren 
alsorepom that asmall numberof individuals will be briefed on 
the results on September 18 to give them an oppottunity "to 
preparestatementsandalertpeoplein key positions."Both Ahl- 
bom and Hoderus are expected to report some data at the 1st 
World Conference for Electricity and Magnetism in Biology 
mdMedicinehOrlando,Khmid-Juneandtopmtthefmd 
results at the DOE review in San Diego, CA in Novembu: 

Last August, Congress asked the National Academy of Sci- 
encesNational R m h  Council (NAS-NRC) for a review of 
ELF health effects and allocated $600,000 for the study (see 
MWN, SlO91). But work on this project has yet to begin. As of 
mid-May, the DOE (theconduit far the funds in its mle as lead 
agency forEMFteseatch) has notentered intoacontract for the 
study. "It's still going through the DOE pmcess." Dr. Dennis 
Muhlnm, thepmjectoficerattheNAS-NRC'sBoardonRadi- 
ation Effects Research, told Microwave News. Mahlum does 
not anticipate selecting achainnan or other panel members far 
the study until he has a signed connact 

.ine Talk* 
ireaments, new causes of cancer--that [Jackson's analysis] 
really doesn't tellusanythmg,"Dr. David SavitzoftheUniver- 
sity ofNorfhCarolinatoldtheLosAngelesT~ 15).Dr. 
Richard Stevens of the Bauelle Pacific Norfhwest Labs was 
moreblunc "Thsisafatuouspieceofwork."Alsoquoledinthe 
Times, Stevens allowed that Jackson's appmach makes "intui- 
tive sense" but added that with such teasoning, "you couldn't 
even show any significant effect of smoking on cancer ...." A 
similardebateisongoing in Theffealth PhysicsSociety'sNews- 
letter. TheMay issue includes aletter from Dr. Joseph Kirsch- 
vinkaiticiig Dr. Robert Adair's October 1991 dck which 
compared childhood leukemia mtes in Connecticut with per 
capita power consumption. "Kirschvink misepresents my pa- 
per and then auacks those misrepresentations," Adair wrote in 
a response in the same issue. 

In late Mach, Dr. Andrew Sivak resigned as the president of 
the Health Effects Institute 0. Dr. Charles Powers, the 
founder of the institute, is now seming as the acting president 
The reasons for Sivak's departure are unclear, though thereare 
indications that the b a d  asked for hi resignation. In an inter- 
view,Powers wouldonly say that theboardmadenosuddende- 
cisions. HE1 is continuing to assemble an EMF research plan. 
which is scheduled tobe made public later this year(seeMWN, 
SlO91, ND91 andM1.492). "It'sgoing to tlke a t d y  complex 
piece of detective work" to sort out EMF effects, Powers said. 

Women on Long Island,NY are pressing for fedenl funding to 
study the possible causes of high ntes of breast cancer in the 
regio-pecially the potential role of EMFs. On May 8, 
EMFs came up ata congressional hearing, held on Long Island 
by Rep. James Scheuer @-NY), which looked at the possible 
Sinkbetween toxicchemicalsandbreastCBncer.Threedayslater. 
apanelofexpem from thefcdenlCenters for Disease Control 

Panicle physicist David Jackson has returned to the idcathat a (CDC) in A h &  GA came to New York to listen tomiden&' 
simpleback-of-lheenvelopecalculationcan end the conmver- 
sy overEMF health effects. Writing in the April 1992Proceed- 
ings of the National Academy of Sciences, Jackson argues that 
the link between ELF EMFs and cancer can be tested by 
comparing overall cancer mortality with the generation of 
electricity in the U.S. since 1900. And this comparison has led 
him to believe that"stray 50 or60 Hz EMFs pose no signXcarit 
hazard to theaverage individual." Headds that his conclusions 
"will not come as n sluprise to scientists concerned with the 
issue." Maybe they are not surprised (the argument has been 
raisedbefore,seeMWN, J/F91 andJ/A9l),butseveralepidemi- 
ologists quoted in the mediare not impressed either. "mhere 
are so many things going on over that period--new drugs, new 

concemsBut~hmoneyisunc&."Myguessisthatwe 
probably won't recommend a stndy," Dr. Marion Nadel, a 
CDCepidemiologisl, toldMicrowaveNews. A final decisionis 
due in December. "The CDC has been dragging its feet far a 
long time," insisted Fm Krilchek, cochahoman ofthe 1 in 9 
Long Island Breast Cancer Action Coalition. "I hope the CDC 
and the state will confront the issue in a more aggressive man- 
ner." Dr. James Melius, director of the state health &pan- 
ment's division of occupational health and environmental epi- 
demiology, told Microwave News thatbreastcancer iswan issue 
that needs to be addressed." He said the department is examin- 
ing air pollution and EMFs as possible risk factors "Based on 
thoseresults we wiU decide whether to conductfutthetstudies." 
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But Melius said he didn't know if funds would be available. In 
the meantime, the community is impatient. 'We can't afford to 
wait six months for the CDC to decide," said Barbara Balaban, 
directorof theBreastCancerHotline8r SupportProgramatthe 

. Adelphiuniversity Schoolof Social Work."Insixmonthsthere 
will be 23,000 more deaths and 90,000 more cases of breast 
cancer."..BatteUe's Dr. Richard Stevens and Dr. Scott Davis 
of theFredHutchinson CancerResearch Center in Seattle. WA 
havereceivedfunding, as expected, fora study of the influence 
of EMFs andlor light-at-night on breast cancer in women (see 
MWN, ND91). The study began on May 1. 

uu >>w 

AlthoughtheHouseofRepresentatives has voted to shiifeder- 

House Taps NIEHS To Lead 
National EMF Research Effort 

The House of Representatives has selected the National 
InstituteofEnvironmenralHealthSciences~HS)~thelcad 
federal agency for electromagnetic field (Em health effects 
resenrch, replacing the Department of Energy W E ) .  

Under legislation passed by theHouse on May 27, NIEHS 
willreceive$60 million forresearch and$5 million forcommu- 
nications, both to be spread over five years. An intengency 
commiuee chaired by an NIEHS official will set the research 
agenda. 

The EMF program is included in the national energy strat- 
egy bill. H.R.776. The Senate version of the energy bill, a p  
proved earlier this year, does not contain any EMF provisions, 
and a joint &3u~&eNte conference committee must resolve 
all differences between the two measures. Congressional lead- 
ers expect to enact the energy legislation this year. 

In selecting NIEHS, the House rejected the W E  designa- 
tion Congressmadelast year, according to an aide to theHouse 
Energy and Commerce Commiuee (seeMWN. Sl091). NIEHS 
provides gmiter scientific credibility than the W E ,  he ex- 
plained.CommiueeslaffershadmetwithofficialsfromNIEHS. 
the W E  and theEnviroumenta1 Protection Agency P A ) .  "It 
wascIeartoeverybody thatNIEHS wasthebestchoice,"hesaid 

The EMF language approved by the House was a compm 
mise between the Energy and Commerce Commiuee, which 
favoredNIEHS.and theHouseScience, SpaceandTechnology 
Commiuee. The science cornmiltee had named the DOE as the 
lead federal agency in EMF legislation it appended to HR.776 
in March (seep.13 and MWN, N/D91,J/F92 and M/A92). 

But Rep. George Brown (D-CA), chairman of the science 
committee and the primary congressional supporter of an ex- 
pandedEMFresearch effort, said through a spokesman that he 
is "very supporiive of the lead role of NIEHS." Except for the 
NIEHS designation, theEMFprovisions in the energy bill are 
generally consistent with the original science committee bill. 
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alEMFresearch authorityfrom theDOEto theNationalInsti- 
tute of Environmental Health Sciences (seebelow), the DOE 
iscontinuingitsseriesof workshopstofomulateacoordi~ted 
national research program by mid-summer. The first meeting. 
held on May 4-5 in Crystal City,VA, focused on policy issues. 
Participants included representatives of the NERP steering 
commiuee, APPA,EEI,FDAand theFloridaDER. &.Richard 
Ball of DOE'S Office of Domestic and International Energy 
Policy ran the meeting. ?he W E  has scheduled two more 
workshops-one on s c i m  and engineering in Arlington, VA 
on June 3-5, and the other on risk communications in Crysral 
City on June 8-9. In addition, the W E i s  planning public hear- 
ingsforJune29andJuly9inDenver. COandPhiIadelphia,PA, 
respectively. (See also, MWN, N/D91 and JEW). 

Sources said that the W E  did not try to block the NIEHS 
selection,butthosewhotrackEMFk~onex~ectthede~art- 
ment to fight to retain its lead role 6 the HO-senatecon- 
ference.WEofficialsdid~~t~ndtorequestsforcomment. 

NIEHS, basedinRewnhTrianglePark,NC,sup 
medical research on the human he& effects of biolo~ical, - 
chemical andphysicalagents.Itispxtof theNational1nstitute.s 
ofHealthwithintheDepa~nentofHealthandHumanServices. 
Dr. Kenneth Olden, the director, was formerly director of the 
Howard University Cancer Center and chairman of the oncol- 
ogy department at Howard'smedical school, both in Washing- 
ton, DC. 

Dutch Advisory Panel 
Discounts ELF Health Risks 

An advisory group in The Netherlands has concluded that 
there arenot enough reliable data to support a l i i  between the 
exnemelylow~uency~EMFsfrompowerlinesandap 
pliancesand thedevelopmentofcancer, pregnancy problems or 
other health effects. 

The ad hoc committee, set up by the Health Comil  of The 
Netherlands, recommended that slandards bebased on limiting 
the internal currents induced in the body by ELFEMFs-the 
approach adopted by the IntemationalNon-Ionizing Radiation 
Committee of the International Radiation Protection Associa- 
tion (see MWN, W 8 9  and J/F90). 

"Resultsof theepidemiological studiesasarenow available 
donotjustify theconclusion that thereexistsarelation between 
prolonged domestic orprofessional exposuretoELFEMFs and 
adversehealtheffects," thecommiUeemteinareportreleased 
on April 8 in The Hague. The commiuee did recommend that 
"monitoring of thedevelopments in this field be continuedand 
the data reevaluated in five years." 

The cornmiltee also found "no compelling r m n s  todeter- 
mineindetail theELFEMFsnengthsto which theDutchpopu- 
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acteristics of the EMFs, if any, have an impact on health. 

Dr. Eric van Rongen, the scientific secretary of the Health 
Council, explained to Microwave News that no decision has yet 
been made on whether a new review will be undertaken in five 
years. If such a review is approved, a new committee will be 
formed. 

Theseven-memberDutchcommittee waschaired by Dr. A. 
van Oostaom, a professor of medical physics at Catholic 

University in Nijmegen. 
The 94-page report, Extreem Lnnpfrequente Elekromag- 

netische Velden en Gewndheid (ELF EMFs and Health), Re- 
port 1992,/07,isavailablefor32.50 Dfl(appmximate1y $16.00) 
h m :  Public Relations Department, Health Council of the 
Netherlands,POBox90517,2509LMTheHague,~eNether- 
lands, (31+70) 347-1441. The report is in Dutch; an executive 
summary is available in English. 

Defining Prudent A voidance Policies State by State 
From Connecticut to California, states are grappling with a victory for the state PUC, which had approved the upgmde in 

prudent avoidance. An EMF study group in Connecticut has 1989 (see MWN ND89 and MlA91). At that time, the PUC 
refused to endorse the policy, while a similar committee in affimed that, "Prudent avoidance means the striking of area- 

~ ~ 

Texas endorsed it but h a  recommended no changes in power sonable bul~nce becween avoiding polenrinl hann and the 
lineroutingpolicies.Colondo hascdedfora hearing todefine a l tenht  costs and risks." Following rhis policy, the PUC 
its program better. And Wisconsin has taken the leadin seeking 
to reduce public exposure to EMFs. 

Currentevidence"does notpennitfm judgmentsaboutpos- 
sibleadverseeffects of ELFmagnetic fields on human health," 
theConnecticut Academy of ScienceandEngineahg (CASE) 
wrote in its April 1 report. "It wouldbeinappmpria te...forpublic 
authorities to recommend 'prudent avoidance':' it concluded. 

Connecticut Health Commissioner Susan Addiss told Mi- 
crowave News that sheagrees with CASE'S reportand that she 
supports the group's recommendntions. 

Texas' EMF Advisoly Committee urged the state Public 
Utility Commission (PUQ to stick by its policy of prudent 
avoidance, butonly uptoapoint. "We..~wmmend that,at this 
time, the PUC not expand existing muling criteria to include 
concerns regarding health effects of EMF exposures;" the 
committee stated in a report, issued in March. Texas' policy 
since 1976 hasbeen toavoid population centers, historicalsites 
and existing utilities when siting transmission lines. "It was 
more for aesthetic reasans," PUC spokesman Mel Eckoff said 
in a telephone interview. "Concerns about health effects of 
EMFs might have been informally included over the years." 

Earlierthisyear,theWisconsinPublicServiceCommission 
(PSC) ordered utilities to use low EMF designs in new or 
upgraded transmission and distribution lines and to consider 
population exposure to EMFs when pianning the l i e s  (see 
MWN, J/F92). The PSC did not use the term "prudent avoid- 
ance" in its May 7 formal order because "it can mean many 
things to many people:'PSC aide Dan Dasho told Microwave 
News. "But it would be fair to say that Wmonsin goes beyond 
commonly held perceptions of prudent avoidance," he added. 

On May 11, the Colondo Supreme Court reversed aruling 
by the Douglas County District Court that denied the Public 
Service Company's request to upgrade transmission lies. The 
Douglas County Board of County Commissioners filed a peti- 
tion on May 26 requesting that the Supreme Court schedule a 
rehearing, according to the board'sattomey, Steven Denmanof 
theDenverfi of Sherman & HowardThelatestdecision was 

claimed that the costs outweighed the benefits of burying the 
Douglas County power lines. 

Meanwhile, Colondo is moving forward with attempts to 
beUerdeh~tawW.OnAplil29,theWCproposedto 
open a hearing in August ''to determine what standards should 
a~lytoeleclricandmagneticf~IdStrengthwhenautility ... bdds  
new, or upgrades existing, electrical facilities." One commis- 
sioner suggested adopting Florida's rules for EMF exposure 
(see MWN, MJA89). 

M e m b e r s o f a n E M F a d ~ g r o u p i n C a l i f o m ~  

Prudent Avoidance 
Sought in Union Contract 

Workers at Detroit Edison in D&m, MI areasldng 
the utility to adopt a policy of prudent avoidance. 

Local 223 of the Utility Workers Union of America 
(An-CIO) has proposed addimg language to its connact 
specifying that Denoit Edison post warning signs indicat- 
ing the snength of ambientEMFs, install physical Was 
to prevent entry to areas "where EMFs exceed average 
levels typically found in homes," aain workers in all as- 
pects of recognizing and mitigating EMFs, assess typical 

I workerexposurcs and, when planning or rebuilding power 
lines, favor designs chat minimize EMF exposures. I 

"It's stunning how interest has picked up as the mem- 
bers learn aboutEMFs," theuniw'sHalNiion told Micro- 
wave News. He explained that of the 440 Detroit Edison 
substation employees, three men lost children to leukemia 
andafourlh hadachildborn withabrain tumor--andthere 
has been a general excess of leukemia among the workas 
themselves. Thereare some2.900 WoitEdison employ- 
ees in the union. 

Frank Agosti, a senior vice president at Detroit Ed- 
ison,declmedtodiscusstheunionproposal."It'sourpolicy 
not to comment on contract negotiations," he said. 
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I Excepts from the State Reports I 1 Colorado ... I 
-Untilscientificfindings aremoromncIusive, facilitiesshouldbe 
designed and located using methods to mitigate, to the extent 
practicable, involunmy exposures to the public. . Inwedresearch, atnlllevels, thatismordinatedtomoximize 
its effectiveness, is in the public inlmest 

A m w  ofthe A~xil29 witten order. decision no. 02-600. 
is availodie for ~3.h hum: Colorado POC, Attn: Joyce Rccd 
1580LagwSt.OUUenvcr.C080Ta3.(M3) WuMO,cxr319. 

. Guidelines and standards currently in f o m  invarious jurisdic- 
tious ... donotappeartobeexceededinConnecti~~tTheacademy 
does not see any particular utility [for the state] In adopt lhese 

I . . . ~ 

guidelines .... 
Absoluteproofof theoccwenceof adverseeffects ofELFfields 

at prevailing magnitudes cannot be found in the available evi- I 
I den ce.... There are some immediate or acute bioloeical effects of ELF I I " 

electmmapetic Filds at levels that commonly occw....These ef- 
fects srenot seen as a health hazard. I I T h e  lotality of the epidemiological studies suggests lhar if ad- 
versehcallhelicctsfromresidential EMFexwsurcolist. thev are I . 
not likely to make a large wnuibution. 

A cow of the rewrt EMFs: EIechoma~netic Field HeaNh 
Effects, Lavailableior $10.00 from: C A S ~  410 Asylum St. 
Room 610. Hartford. ff 06103. (203) 527-2161. 

Texas. .. 
.The~isMficientevidencereganling humanhealtheffectsof 
EMFs to provide the basis for a health-based standard 
Neither the PUC nor other stale authorities [should] attempt to 

set EMFsLmdards through guidelines. regulations or IegisMon . VhePUC should] take actionregarding the EMF healtheffects 
is-sueonly w~or&actioncanbe&~onapublichealthbasis. . A carefully cwrdinnted and comprehensive national research 
agenda wilh adequafe funding hum a mix of governmental and 
nongovernmental sources is needed. 

A mpy of the rep% Health Effects of &mure to Power 
Line Frequency EMFs, is available for $32.90 from: PUC of 
Texas, AUn: General Records. 78W Shoal CreekBlvd, Aush, 
TX 78757. (512) 458-0225. 

It is reasonable to mncludethatreducing exposure to EMFs in- 
menses public safety. Doing nothing. while waiting for mnclu- 
sive evidence about human health effects. is not a reasonable 
response to the potential risks associated with EMFs. 
~ThestateofscientifichowledgeaboutEMFsdoes~riFymn- 
tinuing m m r n  regarding its po~ntial sect on human h&th. 

Utilities slmuld mnsida supporting o h  EMF rerearch pro. 
grams in addition to those &&e industry including 
the National EMF Research Program .... 

A copy of the May 7 wit!& orda, docket no. 05-EP-6, is 
avnilable from: PSCofWixonsin.HillF;irmsStatcOfficeBldn., - 
PO Box 7854. Madison, WI 53707. (608) 267-0510. 

on whether to advise prudentavoidance, but, in ahhchreport, 
recommended that the state PUC consider setting exposure 
standards. The group-whose 17 members represent diverse 
interests-called for state research, education and mitigation 
policies (see MWN. MlA92). 

Both the Texas and Connecticut groups also encouraged 
furherresearch onEMFs and health, but neithez group recom- 
mended a state research program. Texas did endorse a national 
pubtioprivate EMF research program. 

Texas' eight-member committee-an ongoing @up ap- 
pointed by the PUC in 1 9 8 8 4 s  made up of representatives 
from utilities, state government and ~miversities. 

CASE, based in M o r Q  CT, is aprivate. nonprofit group 
whose 180 members are divided two to one between academia 
and industry, respectively, according to David Wetstone, the 
group's secretary. ' U S E  intends to model itself after theNa- 
tional Academy of Sciences [NAS] anddo forthestate what the 
NAS does for the federal government," he said. 

The Connecticut EMF study cost about $5,WO and was 
directed by Yale University epidemiology and public health 
professorDr.JanStolwi~k, whoisamemberof theIntemationa1 
Radiation Protection Association's InLemational Non-Ionizing 
~adiation ~ommittee. "~tilitiesare aware that [p~den t  avoid- 
ance] is an issue," Stolwiik told Microwave News. "They will 
try lo do what they can.'; 

Legal Notebook 
Electrical Workers Cancer Clalm Rejected 

The Washington State Department of Labor and Industiies 
has rejected a claim that an eleclrid worker's death from 
leukemiawascaused by hison-the-jobexposuretoEMFs."The 
evidence fails to establish that the death resulted from an occu- 
pational exposure," stated W i i  T~ilvis, a pension adjudica- 
tor at the agency, in a March 25 decision. 

Robert Pilisuk had worked as a cable soticer and mainte- 
mu: electrician at Seaule City Light for seven years, until his 
deathattheaeeof44inAoril1989. P U S  widow. Mimi.ofSe- 
attle,filedth~pension~lhinMarch 1991 ( s e e h h N , ~ l ~ 9 1 ) .  

"The case is just starting." said Michael Withey, Piiisuk's 
attorney, who appealed the decision to the Board of Indushial 
InsuranceinOlympiaonApril22. Withey,of theSeauleKnn of 
Schroeter, Goldmark & Bender, said he would request health 
records from Seaule City Light to see if there is a leukemia 
cluster among its workers. 

TLPJ Seeks Release of EMF Documents 

In an auempt to give the public access to what it calls 
'potentially crucial" information about EMFs, Trial Lawyers 
forPublicJustic& CrrpJ),apubtic-interest legalgroup, hasfded 
a motion in the superior court of Douglas County, GA to inter- 
vene in an EMF personal injury suit 
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In its May 8 action, TLPJ seeks to block apmtective order 

that would allow a utility, the Oglethorpe Power Co.. based in 
Tucker, GA, to decide which of its documents it wants to treat 
as confidential. . "The public has a right to this information." insisted TLF'J 
lawyer Kieron Quinn of the Baltimore, MD firm of Quinn, 
Ward & Kershaw. "Millions of people could be completely 
unaware of the dangers of the power lines in their neighbor- 
hood." he said. Quinn told Microwave News that Oglethorpe 
Power has since withdrawn its request for confidentiality. A 
spokesmanfortheutilitydeclinedtoconfm this.but,ifme,the 
case would become moot. 

Nancy Jordan and her family filed a lawsuit in July 1991, 
claimmgthatEMFsfrompowerlinesownedby Gmr&Power 
a n d b y 6 g l e t h o r p e ~ o w e r & d h e r n o n - ~ ~ s l ~ p h o m a  
(see MWN, SI091). TLPJ fded its request on behalf of the Roh- 
irt earl Strom ~ohdation, an   education organization. 

Mlchlgan UtlIIfy Sued for Stray Volfage 

Adairy-farming couple in Michigan fleda lawsuit against 
the Jackson-basedConsumersPowerCo. (CPC),claimmg that 
stray voltage from the utility'sdistribution linescaused"severe 
losses" to their dairy business. Vernon and Sally Lanphear of 
Monterey, MI fded the claim in Megan County Circuit Cow 
on March 30. 

The Lanphears, who have run their dairy farm since 1987, 
saidtheircattleproducelessmilkandhaved'ficultyconceiving 
because of stray voltage &om CPC power lines on their pmper- 
ty. The couple claimed that their income has "subslanlially 
decreased" and that theirproperty is "worthlessandundable" 

HIGHLIGHTS 

because of the utility's negligence. 
"We think Michigan Power has an obligation to provide 

eleclricpowerthatdoesnntdamageproperty andaffectbusiness 
on thatproperty," said theplaintiffs' lawyer.JackDougherty of 
the San Francisco. CA tinn of Be&, Belli. Bmwn, Monzione, 
Fabm & Zakaria. 

But the utility argues that any injuries alleged by the 
plaintiffs are not its responsibility. "We don't believe we con- 
tributedto theproblem," James Dempsey. aCPC auomey, told 
Microwave News. "The stray voltage might he coming from 
their own farm equipment." Dempsey has requested that the 
court dismiss the case due to a lack of evidence. 

I n O c m h e r 1 9 9 0 , a f a m i l y o f ~ f a r m e ~ ~ i n ~ t a w a ~  
awarded $1 million in a my-voltage suit (see MWN, N m ) .  

Wlsconsln Elecfrlc Offers $25 MIlllon Settlement 

The W i n s i n  Electric Power Company will pay $25.2 
million to the family of ahoy who was critically injured when 
he put his hands into an unlocked electrical uansforma box. 
The settlement--the largest in a Wisconsin personal injury 
-was reachedon March 11 between lawyers for the utility 
and W i d  Techmeier, the attorney for the boy's family. 
Techmeier is with the Milwaukee firm of Techmeier & Lowe. 

On October 2,1990, Matthew Bmwn, then five years old, 
was visitingrelatives in OakCreek when hetoucheda W i -  
sin Eleclric uansformer. Doctors later amputated his severely 
burned left arm and part of his right arm. In apublic statement 
issued two days after the accident, the utility accepted responsi- 
bility foritsactionsandsaiditwwldreplaceorre~fitothers~~~h 
txansfmers. Apadlockwas missingfmntheboxBmwn opened 

NCRP Steps Up NIER Activities 
The National Council on Radiation Protection and Mea- The commiuee's fmt task is to help threeexisting commit- 

surements (XRP) has set up a new commiuee to promote its tees fmish theirpmjecls. Tenfordesaid,"Umbre~commiuees 
workonnon-ionizingeleclromagneti~radiation~).Scien- wn be very helpful in assisting committees to complete their 
tificCommiuee 89 (SC89) will serve as an "umbrella" group to repom." 
coordinate the council's activities on public, occupational and Tenforde said that he is considering s&ming new commit- 
medical exposures to NIER. SC89 will cover NIER from DC to lees on: lasers in medicine; MRI and in vivo speclroscopy; 
ultraviolet (O-lO1s Hz). h ~ e m r i a p ~ u r e s a n d a p p l i c a t i w s ;  andultravioletlight. 

The committee was set up because NIER "is going to be Each of the commiuees would d e w  dosimetry, exposure 
very imporiant over the next decade." Dr. Tom Tenforde, the assmen!, biologicaleffects,mechaniisof interaction, puh- 
chairman of SC89, told Microwave News from his office in lic andoccup3tional exposure limitsand mitigation techniques. 
Richland, WA, whcre he ischief scienlistnt the Battelle Pacific The establishment of such committees will depend on the 
Nonhwest Labs' Life Sciences Center. Tenforde, with the availab'ily of funds. 
encouragement of NCRP President Dr. Charles Meinhold, fust SC89 may also issue‘‘commentaries;" which would be less 
proposedtheinitiative&tyear.TheNCRP'sMofdirectors, detailed thancommittee reporisand which would takeless time 
onwhichbathTenfordeandMeimholdsit,approvedthecreation tocomplete.Tenfordesaid.Hecitedvidmdisplaytenninalsand 
of SC89 at its quarterly meeting on April 2. police radar as possible topics for commenmies. 

- 
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The three ongoing efforts that will now be overseen by 
SC89 are: SC67, "Biological Effects of [Static] Magnetic 
Fields," chaired by Dr. Dennis Mahlum, formerly of Batielle 
and now attheNationalResearchCouncil in Washington, DC: 
SC78, "Pmtical Guidance on theEvaluation of Human Expo- 
sures toRadiofrequency Radiation," chaired by Richard Tell of 
Richard Tell Assmiites Inc. in Las Vegas, W, and SC79, 
"Extremely Low Frequency Elecnic and Magnetic Fields," 
chaired by Dr. Ross Adey of the VA Hospital in Loma Limda, 
CA. SC67 was set up in 1979-1980, and both SC78 and SC79 
were established in 1984 (seeMWN. D83, Ap84 and JF86). 

Mahlum's and Tell's reports are in f d  editing following 
council review, according to William Bwkner, NCRP's slaff 
0fF1cer for both commiuees. Dr. Constantine Maletskos, the 
slaffofficer for SC79, said that90% of Adey's report is in dmft 
form and that "the current plan is to get the report out by March 
1993." 

The NCRP has invited eight experts to join Tenforde on 
SC89. He is planning to hold a &t meeting this summer. An 
NCRPstaffoffcerhasnotyetbeenassignedto workwithSC89. 

U.S. Senator Seeks National 
Police Radar- Cancer Study 

Responding to concerns over the possible health risks 
sssociatedwith~cradar,Sen.ChristopherDodd@CT) has 
ssked the National Institute of Environmental Health Sciences 
WHS) to "initiate an epidemiologic study to see if hand-held 
traffic radar units pose a risk for cancer." 

"Anecdotesofcancerclusteringamongpoliceofficer~ have 
becomewidespread,"Dodd wroteinaMay 26leltertoDr. Ken- 
neth Olden, thedirectoroFNIEHS. Basedin ResearchTriangle 
Park, NC, NIEHS is part of the Department of Health and Hu- 
man Services' National Institutes of Health. 

In a related development, Sen. Joseph Lieberman @-el') 
has announced that he will hold a congressional hearing this 
summeron the healthrisks assakted with policeradar. Lieber- 
man, the chairman of the Governmental Affairs Committee's 
subcommittee on consumer and environmental affairs, said, "I 
am struck by the k k  of research, governmental o v e g h t  and 

Other Police Radar Developments 
RITStudy Shows Elevated Cancer Risks cantendsimply thatit's~)tposSiblethatthese&gu~ cancause 

cancer."Bendure's attorney. Jack Sweeney of Agoura Hills. CA, 
Dr. Johnviolanti of the Rochester(NY) Institute of Technol- News. 

ogy 0 has found an elevatedrisk of cancer for police officers Thisisthefmttestofihescientif~cbasisforthesecms~Sween- 
expodtohaff icdar ,  according to ananalysisofquestionnaires e~ said. If the motion is denied. Swmey has dates of August 
that~ePo~ceBenevo~en[Associ~mofNewYorkS~~(pBA/ 11fmtheBendurecase(seemJJ/A9l)andSe~tember14forthe 
NYS) mniled to 6,000 active andrr- memh last ~ ~ ~ ~ ~ b e r  case bmught by Steven C o M  (see MWN. ~1091). Both officas 
(seeMWN, JIF92). Conclusions from ihe hestudy are limited, how- &erusing policehaffic radnr. 
ever, bemuse mponse to the survey was voluntary and only 164 A third police radar suit Sweeney is handling has been put on 
officas replied. hold, following the death of the plaintiff, Leo Hutchison, on April 

w ~ h i ~  was agoodpilot agd segpoi,,L-~iola,,,i 25. 'We've chosen to withdraw the care for now and refile it as a 
said, st tic hi^^ is going on that we need to fd out m g f u l  deslh suir," Sweeney explained. Hutchison's wife and 
about" Officers who rqwwl using hand-hid dm had the will be plaintiffs in the new case. 
greatest cancer risks: five of the nine officers who reponed using 
aKustomSignalsHR-8hadm.andsevenof 14 whoreponed New Case Filed In Oh10 
usinganMPHIndushies K-55hadm.Violanticalculatedthat An Ohio state awper who has brain c w ~  has sued Kustom this was a5.O-fold increase for usas of the HR-8 and a4.l-fold Sig nalsan dMPHInd ushis. WaynevesseIs,ssui increase for users of the K-55. 23 in U.S. DishictCourt for the soufherndishictof Ohio. His wife Violanti also found statistically significmt elevatedrisks for is also named as a plaintiff, testicular cancer, wlon cancer. thyroid cancer and breast canca. 
though these were based on a small number of cases. The court allowed an expedited deposition due to Vessels's 

Violantihas wriUenamoredetaiiedqu~tio~nirc. which was deteriorating health, according to his attorney. Michael Cassity of 
the Mr. Orab. OH fm of Cassity, Kelly and Wallace. Vessels's mailed by PBA/NYS to 2,000 of its members. He said he would testimony was videataped April 9. liketoseeamuchlargerwhortstudy:"Younced togetahugenum- Cassity told Microwave News that the officer was fust diag- berofpeople,maybe25.000or30.000policeoffi~ersnationwide." md with sldn on the right side of his face in 1977. ne 
~ancer spread to his eyelid and then to his brain: "His prognosis is 

Defendants Seek Dismissal In Bendure Case terminal." Cassity said his client used a Kustom MR-7 dm- 
mounted on the rear passenger window. inside the vehicle, facing 

A motion for summary judgment in the product liability f o n v ~ f m m  1972unri11977. Even afterhe was diagnosed with 
lawsuit fiIed by Eric Bendure is set to be argued July 9 in U.S. cancer, he stayed on the force. using a dashboard-mounted MPH 
Dishict Corn in SanFrancisw. C k T h e  defendants in the case. imiLwhichtheOhiostatepolicebeganusinginthelate7b.Vwelr 
KustomSignalsInc.of OverlandParkKS andMPHIndusniesof was forced toretirein 1986, Cassity said, when he losthis righteye 
Owensboro. ICY. are seeking to have the case dismissed "They to thecancer (seeMWN, WA91). 

MICROWAVENEWS M a y l J w  I992 7 



HIGHLIGHTS 
federal standards." He added that research into the biological 
effects of microwave radiation is "all but nonexistent" 

Connecticut has been at the center of concern over the risks 
of police radar. On June 2, Governor Lowell Weicker signed 
HB5070, which outlaws theuseofhand-heldaafficradarby a l l  
police officers in thestate. Themeaswe was sponsoredby slate 
Rep. Joseph Adamo (see MWN, WA92). 

The Connecticut StatePolice and a number of local depart- 
ments had already limited use of hand-held mdar (see N/ 
D91), following a campaign by the Intmmional Brokd~ood 
of Police Officers (IBPO). The union estimated that 5060% of 
the state's municipalities had agreed not to use their hand-held 
units. "This law is going to save an awful lot of lives because 
there werepoliceofficers whowerestill winghand-heldradar," 
IBPO's Sam Franm told Microwave News. 

F m  also praised Dodd's request, saying, 'We've been 
calling for a national study for a year." 

Dodd wrote that a casecontrol study "would be relatively 
inexpensive yettimely [and] might thenpromptamorein-depth 
investigation." He concluded that, "The everyday workof law 
enforcement officers is already dangerous As public servants, 
the least we can do is to assure them of a safe workplace." 

The IBPO has been lobbying for health research. In a May 
18 letm to Dodd, Kenneth Lyons, the union's national presi- 
dent, wrote that, "The IBPO believes a Sink exists between 
prolonged occupa t io~  exposure to hand-held MIC ndar 
units and subsequent development of cancer." He added, "No 
comprehensive studies exist at any level to either confirm or 
repudiate any link" 

The potentiallinkbetween policeradarandcancer hasbeen 
widelyreportedinConnec!icutandeIsewhae(s S/091, 
ND91 and WA92). The manufachlrers of the radar guns are 
being sued by officers in Comecticut and four other states who 
have developed cancer (see p.7). 

SAB Issues Critique of 
EPA EMF Research Plan 

The Envimnmental Prokction Agency's P A )  resenrch 
stmtegy for electromagnetic fields (EMFs) was criticized for 
being vague and unfocused in a May 11 leuer to EPA Admin- 
istratorWilliamReillyfromtheScienceAdvisoryBoard(SAB). 

T h e l e t t e r r e ~ n t s t h e ~ n s o f  16ofthe 17 membersof 
an SAB subcommitlee. &.Richard Wilson. aphysicist atHar- 
vard University incambridge, IvL4,refusedtojoin theotherpan- 
elists, Microwave News has learned. The letter said the dissent 
s t e m m e d h m " f u n ~ r a l ~ e n t w i ~ c h . "  

The 16 members ageed on the need for EMFresearch be- 
causeof the"a1most universal exposureof populations toEMF 
throughout life." But the panel charged that EPA had grossly 
underestimated the cost and time needed to resolve the health 
questions: it put the price lag at up to $100 million a year for at 
least three to five years. 

Earlier this year, the SAB panel issued its review of the 

60 Minutes Investigating 
Police Radar-Cancer Link 

Morley Safer,acmmpdentfor60Minutes. theCBS 
television news magazine, is looking into allegations that 
police officers who are exposed to micmwave radiation 
from hand-held h'affic radar units face an elevated rislc of 
developing cancer. 

The segment will be aired this summer or in the fall, 
according to CBS producers. More Americans regularly 
watch 60 Minutes than any other show on television. 

agency's EMFcancer report (seeMWN, J/F92). The SAB has 
nowcompleteditswoIlronEMFsbutwillpmbblyre~tothe 
issue when EPA completes its revision of the report 

Among the subcommiuee's conclusions are: . Thelevel of detail in thedocument is insuflicientfor Sening 
specific research goals and priorities. 
If EPA choosestodeveloo ascientificallv credible r e s e ~ c h  

sh-ate~independently, it *wid also propose a mechanism 
by wgch &h a strat& can be implem&tcd. 

Effects on [the] nervous systm..should receive more 

 research strategy must emphasiie !he more fundamental 
and far-mchine nced for basic understandine of bioloeical - - 
effects and biophysical mechnnisms. 
-Highprio~ity [should]bcplacedoniden~g andreplicat- 
ing in several laboratories the few key experiments that can 
determine thereprcducibiiity of effects that appear to chal- . . 
lenge simple bidphysical models. - The identification of the relevant mehic is critical bath to 
formal risk assessment and to risk management should a - 
significant risk bc found to exist. 

Thrcc ao~lied research arcas arc not included in the EPA - ' &  

document in which the subcornminee recommends some 
limitedeffOlfbc~en'riskperception,~canmuni- 
cation and risk management 
The members of the SAB subcommittee charged with re- 

viewing theEPA plan had voiced many of these concerns at a 
public hearing last year (see MWN. JIA91). 

For a copy of the SAB'sreview of A Research Strategy for 
EMFs: Research Nee& and Priorities, contact Lori Gmss, 
SAB (A-101). EPA, 401 M S t ,  SW, Washington, DC 20460, 
(202) 260-4126. 

Magnetic Material Found in 
Human Brain Tissue 

Researchers at the California Institute of Technology in 
Pasadena have isolated microscopic crystals of magnetite from 
samples of human brain tissue. "I was struck by thesimilarities 
between the human magnetiteand themagnetite found in mag- 
neticbac&a,"saidDr. Joseph Kirschvink, wholedtheCaltech 
team, adding that the crystals "areshaped in such a way as to be 
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optimal for use as a magnet." 
"It is possible that the presence of magnetite may mediate 

any health effects of EMFs,"Kirschvinksaid, buthe cautioned 
that, "In my opinion, the jury is de f~ te ly  still out on whether 
EMFs actually do have health effects." He also warned that, "I 
wanttobeexplicitabout thefactthatwehavenoevidenceatthis 
time that humans have a magnetic sense." 

In a series of interviews, members of the bioelectromagnet- 
icscommunityexpressedskepticism thatthisdiscovery was the 
key to the mechanism of EMF interactions. "This is a signifi- 
cant fiding, but I doubt that it has anything to do with 
explaining 60 Hzbiohazatds,"Dr. Robert Becker, the author of 
The Body Electric and Cross Currents, told Microwave News. 

In theirpaper, which hasbeenaccepredforpublication in the 
Proceedings of the Na!ionalAcademy of Sciences, the Caltech 
researchersexplain how themagnetic particles mightbeaffect- 
ed by E m s :  "The magnetic torque from external altemating 
fields will induce mechanical oscillations in the particles, and 
the potential exists for such motions to do thiigs like opening 
transmembrane ion channels." According to theircalculations. 
the intensities of the 50 or 60Hz fields would have to be slightly 
stronger than theEarth's static fieldapproximately 500 mG. 

Kirschvinkandhiscoworkersarenot thefmttohavefound 
magnetic materials in humans. In 1983, a team at the U.K.'s 
UniversityofManchester,ledby Dr.RobiiBaker,reportedthat 
bones from the human sinuses are magnetic (see Nature. 301, 
pp.78-80,1983). 

Kirschvink'spaper hasbeen widely publicizedin thepress. 
See, for instance, the Los Angeles Times (May 12). the New 
York Times (May 12). Science (May 15) and The Economist 
(May 16). 

NIST and FAA To Test 
Avionics for Immunity to EMI 

Under an agreement with theFederal Aviation AdminisIra- 
tion (FAA), the National Institute for Standards and Technolo- 
gy (NIST) will test the ability of electronic flight systems to 
withstandelectromagnetic interference (Em from high-pow- 
er radiofrequency and microwave (RF/MW) radiition. 

Initially, the NIST will test the immunity of avionics to a 
variety of different sources, including broadcast antennas and 
high-power ndars, Abbas Rimi, the FAA program manager, 
told Microwave News. 

ThedecisiontousetheNISTfoUowsaMay4congre 
report pressing the FAA to perfom independent resting. Air- 
craft makers claim that the FAA has no justification for its 
existing EM1 policy of immunity to 100 V/m. The FAA bases 
the limit on tests carried out at its Atlantic City, NJ research 
facility, according to agency officials. 

At a Match 11 congressional hearing, Edward Stimpson, 
president of the General Aviation Manufacturem Assdition 
(GAMA),basedinWashington,DC,testifiedthattheFAAAAAAhas 
yettoconductareasonab1etestprogram:'andherecommended 

using the NIST. At issue is $500,000 that Congress gave the 
FAAlastyearfortestingbutwhichtheagency hasnotyetspent 

TheFAAhasnotpublishedanoticeofproposedru1em~g 
concerning high-power RF/MW radiation, though it has had 
plans to do so for several years (see MWN, ND89 and J/A90). 
Nevertheless, the agency applies the 100 V/m limit as aspecid 
conditiononplanedesigns,StanGreen,anattomey forGAMA, 
told Microwave News. He contends that an official rule would 
"never get past the OK~ceof Management and Budget [OMB], 
because the FAA has m u  accidents and zero incidents" to 
justify theneedforarule.TheOMB,anmoftheWhiteHouse, 
evaluates proposed rules before they are published. 

The congressional report accompanies the FAA's research 
legislation, H.R.4557 (House Report 102-511). 

Navy Shelves Plans For 
Gulf Coast EMPRESS I1 Site 

TheU.S. Navy has annamed that, due to " f i i  presaue," it 
no longer plans to use the proposed Gulf of Mexico site for its 
electromagnetic~(EMF') simulator,known asEMPRF3S 11. 

The Navy has scaled back the EMPRESS Jl program and 
expecrs to complete only two ten-day hi& per year, said LL 
Commander Joseph Osbome, who is in charge of the program 
attheNavalSeaSystemsCommandin Wsshigton,DC. These 
tests can be performed at the Atlantic Ocean site, off the coast 
ofNorth Carolina.wheretheNavy has optedEMPRESS 11- 
which stands for EMP Radiation Environment Simulam for 
Shipsduring the summer months since 1988, Osborne ex- 
plained. 

Theoceangoingtestfacmtyisdesigned tosimulate theEMF' 
that accompanies a nuclear blast to study its effects on ships' 
electronics. While the Navy once planned ten cycles of testing 
per year-fiveat each s i t e i t  ran only two trials in each of the 
lasttwo yearsat the Atlanticsiteandhasonly one scheduled for 
this year, according to Osbome. 

Opponents of the proposed site, which is about 25 nautical 

Finnish VDT-Pregnancy Study: 
EMF Risks at Lower Levels 

In our last issue, we reported on a new F i h  epide- 
miological study showing that women using VDTs with 
strong magnetic fields had elevated rates of miscaniages. 

Microwave News has now learned that the magnetic 
field levels specified in the F i i s h  report are 'peak-to- 
peak" values, not the average or rms values to which most 
people refer. For VDT EMFs, dividing a peak-to-peak 
intensity by three yields the approximate rms value. Thus, 
the Finish study points to an elevated miscaniage risk 
from exposures of about 3 mG or less. 
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miles south of the Mississippi and Alabama coastlines, are 
claimimgvictory, according toMikeOdom,aMontgomery, AL 
attomey who hasled thelocalopposition LOEMPRESS II."We 
made it clear to the Navy that their environmental impact . statement LEIS] wassoinadequatethatthey riskedashunglegal 
chailenge." The Navy released a final EIS for the Gulf site in 
October 1991 (see MWN, M/JW and J/F92). 

IftheNavy decidesitwants torenew plans fortheGulfsite, 
it will"comp1y with the requirements of [theNationalEnviron- 
mental Policy Act], including public notification and intern- 
tion:'acc~rdingto aRecordofDecisionsignedonMarch24 by 
Elsie Munsell, deputy assistant secretary of theNavy for envi- 
ronment and safety. Had funds been available, Osbome said, 
"the questions concemingtheproject were, we feel, sufficiently 
answered to allow the program to go forward" 

Separately, theNavy has settled a lawsuit brought in 1988 
inan aUempttoblocktheuseofEMPRESS IIatits Atlanticsite. 
The plaintiffs, the Foundaiion on Economic Trends (FET), a 
Washington, DC-based think tank, and a regional planning 
commission in North Camlina, have agreed not to contest the 
site further. The plaintiffs' attorney, Lee Rogers of Rogers, 
Goxem andKrickenberger in Washington, saidthat interesthad 
waned in North Carolina because the Navy moved the testing 
further offshore. The choice of the open-ocean site was itselfa 
compromise after opposition forced the Navy to abandon plans 
to use EMPRESS I1 on Chesapeake Bay (see MWN, OctM, 
Nov84, W.487 and JIA87). 

In March 1987, the FET sued the Department of Defense 
@OD), seeking environmental review of existing EMP pro- 
grams in all branches of the military (see MWN, WA87). That 
suitwassellledinMay 1988whentheDODagreedtoshutdown 
many of its EMP facilities, including an earlier Navy simulator 
known as EMPRESS I (seeMI1U, M/J88). 

The &page Record of Decision, which supplements the 

Cellular Phone Suit (conIinuedjiomp.1) 

duration of her cellular phone use. 
The Reynanls' suit alleges that the phone had "an antenna 

sopositionedastocauseexposuretomicrowaveradiationinan 
excessive and unsafe amount to the portion of the brain where 
the tumor was fo und..." David Reynard is more specific. If an 
oullineofthephoneweresu~~ontheMRIthatshowed 
his wife's tumor, the malignancy would be at the middleof the 
antenna, he told Microwave News. "It makes a perfect bull's- 
eye," he said. 

NEC America is a subsidiary of NEC Cop. of Japan, and 
GTE W h e t  of Tampa, which provided theReynards' ceUu- 
lar service, is pan of GTE Corp., based in Stamford, CT. 
Spokesmen for both companies said they would not comment 
on ongoing litigation. A third defendant, Coastal Radiotele- 
phoneInc.,soldtheReynards theceuularphonebutisnolonger 
in business. 

Lloydsaid thesuitwaspromptedby theoccurrenceofother 

Gulf War EMP Weapon Reported 
The U.S. Navy used a nonnuclear electromagnetic 

pulse(EMP) weapononthefmtday of thePersian Gulfwar 
to disrupt or destroy electronic defense and communica- 
tions systems in Iraq, according to an article in the weekly 
trade publication Defense News (April 13-19). The article 
cites unnamedmilimy and industry sources who describe 
a highly secret "black program" for development of the 
weapon. EMP warheads were carried on a few of the 
Navy's Tomahawk cruise missiles, the report states. 

"It was worth doing simply because there was an 
o p p n i t y , "  one indushy expert toldDefene News. 

Neil M u m  who coauthored the piece with Robert 
Holzer, told Microwme News, "At first I didn't believe if 
but enough people said it was hue for me to write it" 

It was difficult to judge the damage that the EMP war- 
heads, a type of high-power microwave weapon, inflicted 
on Iraqi elechu~c equipment, since many other electronic 
countermeasures were also w i g  used. 

InthesameissueofDefe~t~eNavs,~alsore@ 
on an Army prognun to develop high-power microwave 
devices for tanks as a mineclearing tool. These weapons 
are designed to disable a mine's electronic circuitry. They 
are beimg developed by General Dynamics Cap. of Falls 
Church, VA. 

EIS for theEMPRESS I1 Gulf Coast site, outlines issues raised 
inalmostUX)le~ersthattheNavy~ived.Bothdocumentsare 
available from: L t  Commander Joseph Osborne, Naval Sea 
SystemsM(PMS-423),DepanmentoFtheNavy,W 
in- DC 2Q362, (703) 602-3348. 

similar cancercasesin which ~ofcellularphonesdeveloped 
brain tumors. Lloyd said he and David Reynnrd know of three 
doctors in theTnmpa Bay area who were heavy cellularphone 
users and who died from brain cancer. 

The lawsuit is currently in i n v e r y .  Lloyd said the court 
allowed an expedited deposition to be raken from Susan Rey- 
nard because her health was deleriorating. He videotaped her 
testimony on April 24, covering theextentof hercellularusage 
and the history of her illness. "We had to get the suit started," 
Lloyd said "I don't know how fast we'll move now." 

TheReynards'complaintalsoalleges thatUthecellularte1e- 
phone did not meet accepted standards setting maximum levels 
of exposure to microwave &tion." In the U.S., the most 
widely citedguidelines forexposuretomicmwaveradiationare 
the A m a i m  National Standards lnstiture (ANSI) limits that 
were set in 1982 and recently revised (see MWN, N/D91). The 
standards haveanexemption fordevices with an input powaof 
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seven wausorless.Thisexclusionwasthesubjectofcontroversy 
during the revision process, when it was f i t  deleted and then 
reinh.oduced (see MWN, S/089 and ND90). According to 
NEC specilications.theP9000hasnn outputpowerof 0.6 watts 
and operates at 825-845 MHz. 

Whilecellularphones havenotpreviously been thesubject 
of litigation over health effects, suits have been brought con- 
cerning exposure to radiofrequency radiation from broadcast 
tow&(&MWN, ~1089  and ~ ~ 9 0 )  andmicrowave radiation 
from militaxyradar(seeMWN,N/D90) andpoliceradar(seep.7 
and MWN, M/A91, SI091 and WA92). 

IRPA Drafts Advisory on 
Safety of Mobile Telephones 

The International Non-Ionizing Radiation Commit- 
tee (INIRC) of the International Radiation Protection 
Association (IRF'A) is prepring a position statement on 
Protection AgainstElectrornagneticRadiation from Mo- 
bile Teleplwnes. 

INIRC's objective is "to make the manufacturers of 
devices and the network o p t o r s  consider essential 
health aspects...to prevent adverse health effects," ac- 
cording to an April 3 draft of the sratement obtained by 
Microwave News. 

The draft rejects the controversial seven-watt exclu- 
sion clause, adopted by the American National Standards 
Institute (see MWN, S/O89 and ND91). which assumes 
thatdevices with apowerof less than seven watts will not 
affect health. 

INIRC is also considering a recommendation that 
pariial body exposures h m  poaable radios, including 
cellular phones and wdkietalkies, be limited so that the 
tempemtmofany organ, includingtheeyes, is not raised 
by more than 1°C. 

"The draft is still only under discussion and has not 
been adopted:' AnneueDuchene. the secretary of INIRC, 
toldMicrowaveNewsfromherofficewrside~,Fmce. 
Shesaidthatthedraft wasreviewedat INIRC's lastmeet- 
ing in mid-May in Vancouver, Canada, and that she does 
not expect its approval in the near future. Duchene also 
said ihatatIRPA's May meeting, held inMonlxal, Cam- 
daMay 17-22, INIRCbecame theInternational Commis- 
sion on Non-Ionizing Radiation Protection. 

Meanwhile, oneof the papers that has promptedcon- 
cem over the potential health risks from hand-held radios 
has been published. "Energy Absorption Mechanism by 
Biologid Bodies in the Near Field of Dipole Antennas 
Above 300 MHi," by Dr. Niels Kuster of the Swiss Fed- 
eral Institute of Technology in Zurich and Dr. Quirino 
Balzano of Motorola in Fort Lauderdale, FL, appears in 
theFebmary 1992 issueof thelEEE Transactionson Ve- 
hicular Technology. 41, pp.17-23 (see MWN, N/WO). 
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Croatian Radar Studies (coruinuedfromp.l) 

lied opxities in the postcriorpoleof the lens of some workers' 
eyes.)The men wen: exposed to 12501350 MHzmicrowaves 
at levels ranging between 10 pW/cmZand 20 mW/cm2 butgen- 
enllybelow5mW/cm2.1napaper~ntedattheIstCongress 
of the European Bioelecfromagnelics Association in January, 
Goldoni reported that, "Long-term occupational exposure to 
micmwaves andradiokquencies may damage sensitiveorgan 
systems." She published some preliminary results in Health 
Physics in 1990. 

Atthesametime,asecond team, headedby Gmj-Vrhovac, 
has been running a series of kibxatory experiments. The re- 
searchers exposed both human lymphocytes and Chinese ham- 
stercells to 7.7 GHz microwaves (conlinuous wave) and found 
e v i d e n c e o f c h r o m ~ ~ a n d t h e f m a t i o n o f m i c r o -  
nuclei (small hgments of chromosomes that are indicators of 
geneticchanges). Inbothsetsof studies, they conclndedfhatthe 
microwave radiation could cause genetic damage. 

In a paper published in Mufation Research in 1991, Gmj- 
Vrhovir and Drs. Durda Horvat and a t k o  Koren concluded 
that"microwaveradiationcan inducedamagein h e  shuctureof 
chromosomal DNA" in the hamster cells. Garaj-Vrhovac pub 
lishedsimilufindingson thehuman cells inMuIawnResearch 
earlier this year. 

Koren, a professor of elechid engineehg at the Univer- 
sity of Zagreb, is also active inencounging Eumpean m e a c h  
andcooperationin the fieldof non-ionizingradiation(seeMWN, 
JIF92). 

But the clearest evidenceof thegenetic risksof microwave 
radiation came in 1990, when six of the men whose health was 
being monitored by Goldoni were accidentally ex@ to a b  
normally high levelsof microwave radiation. Arada~ was mis- 
takenly m e d o n  whiiethey were workingnearby-theprecise 
extent of theirexposures is unclear. AU six were found to have 
chromosomal aberrations, but later examinations showed that 
these deneased over time. 

W h e n G m j - V ~ o v a c m ~ t h e u c ~ ~ c h a n g e s  
with those of human lymphocytes exposed to 7.7 GHz micro- 
waves in cell cultures, she found the same types of aberrations 
in the two sets of samples. High levels of microwave radiation 
increase chromosomal aberrations, she said, emphasizing that 
it is now time to identify the exposure threshold for genetic 
activity. 

Goldoni is continuing to analyze her epidemiological data 
and plans to complete her study by the end of the year. At the 
same time, she and the otherZagreb rasearchers are investigat- 
ingtheeffectsof low frequency electromagnetic fields(EMFs). 
"We are now turning our attention to power frequency EMFs, 
though we plan to conhueour work with micmwaves."Koren 
told Microwave News. 

The ongoing war in the region is forcing many people to 
work with radar. "We will be following these people after the 
war,toseeifwecande!ectany effectsofthendiationandtosec 
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if we can develop a dose-response relationship." Koren said Correlation Berwcen he Frequency of Minonuclei and S f l c  

Koren is interestedin heating Gum otherresearchers purw- Chmmosomc Abarations i n H u m a n L ~ E x p o s e d t o M i m -  
ing types of conmc hfessor zhlko K ~ ~ ~ ,  waveRadiationinVimII.MuldionResenr~h.Z.18l-I 1992 
Faculty ofEleceicalEngineering. University ofZagreb.Unska VaaGaraj-Vmovsc, DurdaHorvat andZlarko Kom-TheEffectof 
3.41WZagreb. Croatia, 08+41) 629 603 fax: 08+41) 611 MinowaveRadiationontheCeUGenom~"Muf~ionRe~~~b243. 
396. m.87-93. 199k and "The Relationshiu Bemeen Colonv-Formine 

References ~bibili~. Quvrn~sorne Aberrations andatiIxidence of ~icknuclei & 
V79 Chinese Hamster Cells Exwsed to Microwave Radiation" 
Mufaion Research. 263, pp.143-i49.1991. 

VaaGaraj-Vrhovac, AleksandraFucicand Durda Horvat, "Cornpar- 
ison of Chmmosarne Abaration and Micronucleus Induction in Jauninka Gold& "Hemntolosical Chanses in Paiuheral Blwd of 
HumanLymphocytcsAfrerOccupationalExpsurctoVinylChlori& Workers Occupationally ~ x ~ o & d  to ~i&wave ~kation." ~ d h  
Monomer and Microwave Radiation." Periodicum Bioloaorm. 92. Physics, 58, pp.205-207.1990: and Goldoni and M. Diurek. "Health 
pp.411-416, 1990; "A Mutagenic Study Among Radar skion Pa- S& of ~&onnel Occupationally Exposed to ~ i & w a v a  and 
sonner (abstract), Proceedings of the 1st Congress of fhe European Radioftequemks" (abstract), Proceedings ofrhe 1st Congress afthe 
Bioelectromagnetics Associaion, January 23-25. 1992: and "The EwopeanBioelectr~~g~~i~~Asrocia~ian, Januaiy23-25,1992. 
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- Commentary 
Radar Radiation: A Call for Research 

The new Croatian ndar studies (see p.1) and the continuing the same h e ,  a second study should investigate those exposed 
uproar over police radar (see p.7) demonstrate thatU.S. healrh to the mote powerful militvy and civilian radars. 
agencies are neglecting a potentially signif~cant occupational Resume work on the effects on the blood-bnin battier. De 
and public health issue. It is ironic that the effom of a counhy spite a succession of pmvocative results over the last 15 years, 
as small as Croatia overshadow those of the U.S., where ndar the mililaty continues to push this subject under the rug (see 
is an essential pan of military technology, air traffic control and MWN, S81. St086 and JIA88). The Swedes and the Canadians 
police enforcement are pursuing this line of research--notonly overconcern about 

The results 6um the University of Zagreb ate consistent hazards but also for its potential as a way of delivering drugs to 
withotharesearchfindings--especi7Uy thosefromSwederr-- the brain (see MWN, J W ) .  
which point to serious biological and health effects that have . Pursue the equally compelling Swedish findings showing 
nothing to do with heating. changes in the cetebmspinal fluidoftadar walkers (seeMWN. 

At a h e  when there is a consensus on the need for mote My85 and W89). 
research on ELF EMFs, we must also step up work on the RF/ . Inctease suppoti for the Johns Hopkins University and Food 
MW frequencies.TheEnvkonmentalhtection Agency panel and Drug Administration studies on microwave effects on the 
that just completed its review of the agency's cancer report eyes, with v i a l  emphsis on the observed drug-mimwave 
madeaspecialpleatonotignomRF/MWtadiation:'Therepan synesgy.Duetoalackoffunding,thisim~tworkismoving 
should ... declareexplicitly that theauentiongiven to non-ioniz- tooslowly (seeMWN. JlA83, S/086,JIA87,JIA88and SW1). 
ing EMFs derives in the f i t  place from long-standing concern *Follow up themedical h ishesof  wotkersinjlued by radar. In 
overthe hazards of p/MWl htion"(seeMWN, J/A91 and almosteverycase.theUSAFandtheNavyhaveref wm. itor thelong-term health of thoseaccidenlally overexposed (see 

Indeed, Sir Richard Doll, who chaired the National Radio- MWN, JIA86 and JIF88). 
logical Protection Board advisory group b t  recently issued a Investigate the possible link between a cancer cluster among 
repononEMFsintheU.K., concluded that thecancerrisk from residentsofaFlorida housing development andanearby FAA- 
RF/MW tadiation is of greater concern than that fmrn ELF USAF ndar (see MWN. J/F92). 
EMFs (see MWN. MJA92). 

The F i t  step is to expand on the research now being done 
almost exclusively by theU.S. AirForce(USAF) and the other 
branches of the Depanment of Defense. The health agencies 
must establish their own credible pmgrams 6ee of real or 
perceived conflicts of interest--8s is being considered for the 
Rational Emresearch effon (seep.13). 

Much needs to be done. Here's how to s t a t  
Initiate a national epidemiological study of cancer, especially 

testicular cancer, among police oflicers using radar, as 
recently urged by Sen. Christopher Dodd @-CT) (see p.7). At 
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FROM THE FIELD 
House Reporf on National EMF Research Program 

Excerpted b e h  is the fed of the House Comminee onScience, 
Space and Technology report (No.102474. Part 2, pp.117-124) on 
the Camprehenrive National Energy Policy Act (H.R.776). which in- 
cludesthe BrownScheuer bill for aNatioM[Elecfric and Magnetic 
FieldrReremchProgr~1(NERP)--seeMWN,N/D91~ 
A92. We hnveomMtfedasectwnontheDOE asthe [eodagency,since 
rhebillharsince beenm~ndedtoarsignthisrerpo~ibil~foNIEHS 
(seep.3). Neuerrhelers, the report is wrSren in t e r n  of delegating 
t& to the Secretory of the DOE. 

Background 
1. Sclentllic Background: In reant yeam the public has bcmme 
increasingly w m m e d  that exposure to EMFs may pose a threat to 
humanb ealth....lhe avniiablescientificevidence is extremely ambig- 
uous andsuggests thatif therearehealtheffects forEMFs they donot 
follow a traditional dosweswnse relationshin ... 
2 .Economicand~e~u la to~  Effects: ~mid&e;escientificmcatahly 
sumundiiemtential healtheffectsofEMFexmsure.oressuretore- 
duceoravo;l'publicaporun:mhi&luvelsofEM'~shasb;m~ding .... 
3. Current Research and Need lor N E W  Thoueh there is some 
pressure for regulation of EMF exposure, few peopfe argue that it is 
appropriate to regulate nt this time given the scientific unccdnly 
mwmingsafety.Infact.prem~regulationoffieldsfrengthmuld 
rnovenotonlv costlv hut also countemductive if anothamameta 
bf thefields~aefo;rtdtoberesponsi~leforproducing adv&ehealth 
effects.Theurhnw need wnveved bvvimrallvallDaaiesconcaned 
w i t h t h e ~ ~ k  issuhinc~udin~ utiiities:unnpu&&eleceiealequip 
mentmanufzuers.laborunions andoublic intaestamws. is for an 
~ l e v e l o f a c d i b l c , h i g h + i l y r e w ? a r c h f ~ ~ & h c s l t h c f f ~ .  

At present. frdnal research on EMFs is concentrated primarily 
in W E ,  whichrcceivcd $5 million for EMF research and was desig- 
naled the lead fcdaal aaencv lor such research in the N 9 2  Enerav 
and W~EI ~ e v c l o ~ m e ~ ~ ~ & p r i a t i o n .  WE's IT93 budget rcqu&l 
forrhis areais ~ ~ $ 2 . 5  rnillionto$7.5miUion. EPAalsoreceivesfund- 
ing f o r ~ ~ ~ r e k n r c h  nta levelof S1.9million andhasrequestedthe 
same amount for N 9 3  .... 

Inorder to avoidspending money onresearch whichmny not be 
perceived~ncdibleandinorder toestablishamochanismforwrdi- 
&on of EMF research on anational level. a large numbaof utility 
and electric equipment groups are interested in mfunding with the 
federal government a BERP]. Sponsorship by the federal govan- 
ment, with appropriate peerreview, would increasepublic~edibility 
of theresearchwhilem~gbyndederalentitiessuchasindusey 
and stares would cnnble an accelantedresearch program designed to 
answer the questions surrounding EMFs as w n  as possible. 

Explanation 

thefcde~alg~venment&damongthefederalgovement.stares and 
industry: theneedforinereasedresearch ... and theneed to achieveand 
maint&highpubliccredibility for E M F ~ c B .  Inordm to increase 
coordination among! those conducting or inlaesled in EMFresearch. 
thelegisiationestab~hesacommitte~~fr~e~~lrativesfromfedaal 
agencies to coordinate the federal rcsearch effon and an advisory 
committee of representatives fromstates, unions. indusey and public 
interest groups. To address theneed forhasedrese;nch the legis- 
lation authorizes a five-year. $M) million research program to be co- 
fundedby voluntary mnhibutionsfromthenonfederalsector. Inorder 
toensure thecredibility of theresearchprogram.mechanisms forsci- 
entificirerreviewof~mwsalsandconflict-of-intaest~~~visionsfor 
researchers are includedin the legislation 

1. Interagency Committee IIq: W s  committee will1 coordinate 
the work of all the federal agencies involved in EMF issues....Th e 
committeeintends thnt t k I C  shouldbe aworkinc-level m u o  whose 
members haveexperriseinissues relating ~~EMF~. . . .~FIC &direct- 
ed to develop a commehensive aaenda for research on the wssible 
human hedlheffectsbf EMFS an& updalc thal agendaon abicnnial 
basis to reflect ncw information .... The apendashould focus mhmilv 
on 60Hz EMFs ... The mmmittecdoes no<intendto exclu&~mplctc- 
lvrul~rescirrohon IELFEMFsl andon[VLFEMFsl, however. and 
&murages m a r c h  on frequenck typical of emissions by [VDTs]. 
2. Advlsory Committee [ACj: ... The AC is to be mmposedofrepre- 
mratives from state regulatory agencies, srate health agencies, elec- 
trical utilities, electrical equipment manulacrurerr, labor unions and 
oublic interest w m s  ....The AC. therefore. is directed to establish 
~oritieswithinthinthe&-hagenda&velo&bythe1~andto~ 
those uriorities as necessarv to reflect new information .... 
3. NE'W A. Selection of ~rojects: ...In order to ensme highqualily. 
crediblcsciencc, IheSecretary shall submit all theresean:hpmposnls 
to at least one peer review panel of scientific and tesh~cal ex pcrls... 
B. Reporring of Rerearch: The legislation requires that rew?archers 
submit repork to the National Academy of Sciences [NAS], the 1C. 
andtheACsummarizinetheactivitiesandresultsoftheiruoiects.~ 

f a  information gained thmugh the program to states, industry. unions 
andtheaublic.TheICandAC an: ~odirecledtosuhnitannual~ep)~ 
to con& ... The committee futthm intends that all -Its of I& re- 
sew:hmoeramshal lbeavni iabletothe~~bl icand~~~~m~~~!es  
~~h-mplblishthc'mdtskthe~-rwie&&ti& 
C.  COnnicts ollruerest: Thc committee and many of lk mum sup 
paning the &ncept ofthe NERP an: partic~ar~; mncer;led &at & 
research program should be as free of bias and umnicl of inmest as 
possible ....The issueofcredibility has beenanespecially scnsitiveonc 
in h e  development of lhis legislation bccausc of saious credibility 
problems with an asbesros research program sponsored by the EPA 
and industry and mnducled by the Health Effects Institu te.... 

Inordc~toavoidasimilar~i~tionwiththis~search~rogr~the 
legislation s~ecifies hat  the Secretary shaU include mnIlict-of-inter- 
estprovisi& in grants and mnfrack which require researchers to 
discloseallfundsreccivedfor~~~ultina workandforrelatcdresemh 
and which prohibit researchers from &tiFying in cotnt on research 
they an: wrformina for the NEW. Researcherr mav mtifv on other 
res&chihey haveearcpaformed or are conducting. ~ i w e v e ;  the spirit 
of the conflict-of-intaest mvisions u ~ ~ l u d c s  tesrimonv on anv re- 
search which bears adirecirelationsGp IO arcsenrcha's work foithc 
NERP.Themvisions mlvonlv to ihe timedurinc which aresearch- 
a is mnduciing projec& io> theepgram 
4.EMFsPuhUcInlormaUoo Dissemination Proeram: fAlremon- 
sible and effective information program on EMF shauid &into 
account~hemmplexandmbiguausna~of~~mtscientifichowl- 
edge about possible health effec ts... 

Cost-Sharing 
... The Secretary is directed to obtain 50% of the total funding for 

research to be funded in each given year from offsetting receipts 
voluntariiy mntributed by wnfederal entities... .In the event that the 
Secretary does not obtain noniederal contributions to fund the re- 
search efforts in a given yea, however, the legislation gives the 
Secretary the authority to fund research projects whose probable 
benefits the Secretary considers to outweigh the public interest in 
acquiring 50% funding fromnonfedd sources.... 
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UPDATES 
EXPOSUREASSESSMENT 

Telephone Company Employe es... Bellcore, theresearch arm 
of the regional Bell companies, has completed a survey of the 
ELF EMF exposures of telecommunications workers and has 
.determined that "differences between occupational and nonoc- 
cupational magnetic field exposures are not very large." At 
randomly selected work sites, about 300 employees wore 
EMDEXC metersas they wentabout theirusual workroutines. 
D m  from these subjects were compared with exposure mea- 
surements for about 30 workers who ageed to wear the meters 
outside of work. On the job, 95% of the participants had time 
weightedexposureaveragesoflessthan8.2mG,andaway from 
work, 95% had averages of less than 4.1 mG, according to an 
abstract of the results, which was presented at the 8th Annual 
Meeting of the Electromagnetic Energy Policy Alliance, held 
May 4-6 in Alexandria, Vk DavidRainer, Bellcore's director 
of environmental health and safety, who led the study, told 
Microwave Newthat theoccupational exposure data were not 
analyzed by job category. Bellcore is not releasing the study, 
Rainer said. For more information, contact Roo Riechmann, 
Bellcore, 1D-150,290 West MountPleasant Ave., Livingston, 
NJ 07039, (201) 7406129. 

Canadian Survey ... TransAlta Utilities Corp. in Calgary, Al- 
berta, has measured EMFs at sites across Canada for the 
C a d i  Electrical Association (CEA). Measurements were 
made at a variety of utility facilities and at 243 residences and 
14 workplaces. Generating plants were found to have the 
strongest magnetic fields--up to 2 G. Subslation magnetic 
fields were less than20mG; hansmission line magnetic fields, 
measnred30 meters from the center line, were less than 30mG. 
The report states that magnetic fields in residences "can vary 
tremendously, depending on proximity to power lines, charac- 
teristics of the household wiring and appliance use." M e m e -  
ment ofElecfric MdMagnefic Fieldr. Report No. 272T677, is 
available for$SOO.W(U.S.) from: Carmelina Aparicio.CEA, 1 
Westmount Sq.. Suite IMX), Montreal, Quebec H3Z 2P9, 
Canada, (514) 9376181, exr317. 

MOSCOW EMBASSY 
Activating the Great Seal.,In his new book, Molehwu: The 
Secret Search for TraiforsThar Shatfered the CIA. David Wise. 
sheds new light on the continuing enigma of why the Soviet 
Union beamed microwaves a1theU.S. embassy in Moscow for 
many years beginning in the 1950s (seeMWN. Ja81, D83 and 
M/A88). His source on this topic is Peter Karlow, a former OSS 
and CIA official who, according to Wise, is as close as one can 
gettoanAmerican"Q"-IanFleming'sfictionalcharacterwho 
equipped James Bond with high-tech gadgw. Karlow de- 
scribedhowtheCIAfoundalisteningdeviceplantedinareplio 
of the Great Seal of the U.S., which had been presented to the 
Americansby theSovietsandplacedin theambassador'soffice. 
Karlow told Wise: "There was a passive device inside the seal. 
like a tadpole, with a little tail. The Soviets had a microwave 

signal beamed at the embassy that caused the receptors inside 
the seal toresonate." Wiseexplains that, "A humanvoicewould 
affect the way the device resonated, allowing the words to be 
picked up." His bwk was published by Random House earlier 
this year. 

OVENS 
MicrowavingBreastMilk~.Usingamicrowaveoventoreheat 
a mother's breast milk diminishes the milk's infection-fighting 
properties, according to m h e r s  at the Stanforduniversity 
SchoolofMedicineinSwnford.Ck"This~lim'~s~dy sug- 
geststhatmicmwaving humanmilkcouldbede- 
write in the April 1992 issue ofPediammcs. The team, led by Dr. 
John Kemer, demonstrated that microwaving human breast 
milk to low (20-53'0 or high (72-98'C) temperam bmks 
down antibodies and proteins that inhibit bacterial growth and 
fight infection. Inaseparateexperiment, they showed that milk 
heatedtoatleast98°Cinami~mwaveovenand thendosed with 
E. coli grew 18 times the bacteria of milk that had not been 
heared, even milk heated to low temperatures (20-2.5'0 had 
five timesasmuch bacterial growth. Allsamples, including un- 
microwaved controls, had been fmzen and were allowed to 
thaw at mom ternpermre. The paper arguesthatthe diminished 
anu-infectivepmpenies"mdir[iculttoexpWbasedonheat- 
ingalone. Storingbreastmilkinfreeze~sand heatingitinmicm 
wave ovens is now a rnauer of course in many intensive care 
nurseries, the authors point ouL The Swnford study comes on 
the heelsofa Wodd Health Organization W O )  report, which 
found no evidence that cooking with microwaves induces 
harmful effects (see MWN. WAX). @I more on microwave 
ovens and cwldng, see MWN. S1088, WA89 and M/J90.) 

PEOPLE 
At its annual meeting, held on April 2, theNational Council on 
Radiation Protection and Measurements (NCRP) elected nine 
new members, including Dr. David Hoe1 of NIEHS, Dr. Gil- 
bert Omenn of the University of Washington, Seattle and 
David Sliney of theU.S. Army EnvimmenralHygiene Agen- 
cy. In addition, Dr. Bill Guy of the University of Washimgton, 
SeaUle was reelected and Dr. Leonard Sagan was elected an 
honorary member .... Dr. Samuel Milham Jr. has retired from 
thewashington StateDepaNnentofHealth.Heplanstocontin- 
uetodoresearchandtoconsultonEMFissu es...B. AbeLiboff 
of OaklandUniversity in Rochester, MI was presented the Hu- 
manilarian Award by the Robert Carl Strom Foundation at the 
foundation's annual meeting, heldin Ann Arbor. MI on May 15 
(see MWN.  WA92). Liboff wascited for hi "pioneering work" 
on EMF bioeffec ts... Jesse Russell Sr., the director OFAT&T 
Wireless Systems & Services Architecturecenterat Bell Labs, 
has been elected president of the Electromagnetic Energy 
Policy Alliance.Previously,Rusell was thedirectorofAT&T's 
CeUulatTelecommunicationsLab ... E p i d e m i o o t  Doreen 
Hi is leaving EF'A's Office of Radiation Progmms to join 
Energetics, aconsultingfm in Columbia, MD, whereshewill 
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